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from is massive harbor tunane! 
Propect to is [irst Hatin mayer, 
this historic city is reshaping itself 
A double map supplement high- 
lighes the Boston to Washington 
D. C., megalopolis | 
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Boston— Breaking 
New Ground 


Ay Walia 5. Elis 
Piatoerapiis fy Joel Sartore 





fn J 600 the Spanish ealleon San 
Dievo sank while battling a Dutch 
sup 20 miles off Manila Bay, This 
archacolopical time capsule of 
Spanish iife in Asta has revealed 
come unexpected finds 


35 


The Tale 
of the San Diego 


Ay Franck Groddio 
Photog Pap fy fry Emory Arista 


Microscopic bundles of penes. 
Viriises sti tomiioes, drive 

cdi ro FFlibét wil th rales. ind Cais 
Huean woes fram cammean calas 
fo Alter flay fo AMOS, Setengnsts 
race te iientify the newest threats. 


Viruses 

By Petes Jaret 
Photopraples by 
Karen Aasmoauski 


Not since World War fi have 
Amuvtricans been so aware Oy Wintt- 
ing things. Cans and bottles, paine, 
tiret, and motor ol, i makes eca- 
Orc dtd evirounenial sense 

fo ce thee again 
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Recycling 
By Neel Grove 


Protograpns Dv jasé Azet 





Fierce raptors, dutiful parents, 
Ssquavoiing chicks —iiiuile 
scenes of the hawks daily life are 
observed fram atree blind, as their 
neste crolns in the West fall 
prey to fogeina. 
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Alone With the 
Northern Goshawk 


Article and photography by 
Michael S. Quinton 
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COVER: Multicolored heap of cast-off clothing ata Los Angeles recycling mill will be transformed 
[no new products—imaustrial rags and carpet pady. Photograph by José Acel 
es) Cover proved an recycled-conteni pany 
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FEW WEEKS before the 
city's mayoral election 
last fall—weon for the first 
time in nearly seven dec- 
ades by a candidate of 
non Trish sttain—1 listened to © patron 
declaimimng in Doyle's Cafe, a hallowed 
Hibernian bar in Boston's Jamaica Plain 
neighborhood. 

Of unmistakable Irish extraction, with 
stecly gray hair as wavy as rippled potato 
chips, he worked for the city, and thus dis- 
plaved a prudent political correctness, “T'll 
say nothing bad about Tommy Menino if he's 
elected," he said. “T like Italians.” But clearly 
he was bewildered by the drift of things in 
Boston nowadays. 

Thomas M. Menino’s picture had been 
hung in the coveted spot behind the mahogany 
bar at Deyle's even before the election. And 
Jamaica Plain was now the section with per- 
haps the broadest mix of national heritage 
anywhere in the city. Public schools nected 
improving. And the crime... . He snorted. 
“Read them their rights, huh? How about we 
read ‘em their fast rites” 

He added a bill to the wel change on the 
har for a tip and rose from his stool, “What's 
happened?” he asked of no one in particular. 
‘What's happened to the place?” 

Well might he wonder. That morning I had 
ridden m two cabs, both driven by Haitians. 
The night before I had eaten in a restaurant 
owned by a Lebanese who came to Boston six 
months earlier and had already made enough 
money to send for three cousins. On a morning 
walk in the city, I had passed, it seemed, al 
least one exotic grocery store on every block 
selling staple toocs of other lands. 

Haitians, Dominicans, Southeast Asians, 
and others have come to Greater Hoston in 
recent vears by the tens of thousands, settling 
mainly in Dorchester and Mattapan (map, 
page 10), Atthesame time othersections, such 
as Roxbury, are occupied predominantly by 
blacks. Only Charlestown and South Boston 
remain in the grip of the [rish. 

Nor have the changes come without inci- 
dent. Racial invective, cross burnings, and 





“The worst thing about Harvard was that college hed to end,” 


assaulis—all have occurred, renffirming Bos 
ton’s repute asa city of fragile tolerance. 

But the wonderful incongruities of the city’s 
character remain unchanged, and they con- 
tinue to confound and delight the visitor, Ros- 
ton still can be seen as the breeding ground 
of blue-blooded culture, a fusty place, yet 
one where saloon-based sociability prevails, 
Beantown. [tis a city of woridliness but also of 
shackling provincialism. [tis here that Brah- 
mins breathe the rarefied air of Beacon Hill at 
the same time that City Councillor Albert Leo 
“Dapper” O' Neil is setting new records for 
attendance at wakes. 

“Tn my last campaign for reelection," Dap- 
per was saying, having just returned from a 
fitting for anew tuxedo, “I didn't pass out any 
literature. I didn’t even have poll workers. 
But! work the jobseven daysand seven nights 
a week. ['m visible. Last-mght I went to five 
wakes, seven the night before. I did 30 for the 
week and while lost $0 voters, may God rest 
their souls, | gained 30 families.” 

(2 Neilis 74, nnd when heencls his City Hall 
service, now in its 23rd year, Boston will have 
exhausted its draw on the Irish-American 
political legacy of James Michael Curley, the 
legendary mayor (and Massachusetts gover- 
nor) who once warned that if Herbert Hoover 
were reelectecl President, Americans would 
come to envy India’s loincloth-wearing spiri- 
tual leader, Mahatma Gandhi, for bis iavish 
wardrobe. It was only natural that Curley 
woulrl attract lifelong devotion from the likes 
of John “Up-Up” Kelly. Dapper O'Neil, of 
course, wasa friend of both, 

“When Curley came to speak at a rally,” 
O'Neil told me, “it was Kelly's job to run 
through the aisles yelling, ‘Up, up. Up, up for 
the governor,’ 

LI p-Upowas also responsible for planting a 
guy in the front row, He'd look like a broken- 
down bum. As Curley was speaking, the bum 
would stand up, look at Curley, and start 
weeping, Up-Up, who was near the reur, 
would well, “Sit down, sit down.’ Of course, 
the burn was a professional weeper, and he'd 
goon to tell the crowd about what wonderful 
things Curley had done to help his sick mother, 


Says graduating 


senior Pete Stovell (center), celebrating as he and classmates heed to the 242ned 
commencement at the Boston area's best known school, in Cambridge. 
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whe between your mother and me 


iHEHE ARE ELDERLY BOSTONIANS whe 


Carry memone: of those thines chase bo 


| their hearts, men and women whe till 
ok on the charisma of a Mayor Curley 
Councillor ("Neil as a gift from God. The 
cherish the brorue of the Old Sod in the voice 
af the city, but they realize what is happen 
iIng—that Boston 15 po longer a checkerboard 
f clear-cut ethnicity ancd that minorities are 
hkely to wecount for half the population by the 
turn of the century 
[tis &@ time in Boston, a5 Revin White, an 
urbane and brainy former mayor, observed, 
when the [Irisn are cecing the public schoo 
and wardenship of some of the city streets to 
the minorities, He sees this ws something of a 
revival of the Hoston social drama of the 19¢| 
century, when the Yankees, uncomfortabl 
with the ring tide of Irish tmmirration, 
sought higher ground 
For the first three-quarters of this century, 
ife amid the laboring class in the city was cast 
in the taghteous mold af caily Niass, devotion 
lo work, and marriage until death do us part 
Hoctonians with memories of the harsh moth- 
erland across the sea grew old without moving 
irom their Boston neighborhood or, for thal 
matter, without even chanmine houses, Ane 
thee [Hns. BS lee nagers, Faihered on favors 
SITEGE COTES, GAVE One another outrageous 


nicknames, and torred Ulnantes to last Tors 


long as they lived 

So it was that Thomas FP, “Tip” O'Neill 
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found for badly needed local projects 
i. 


Ci i haregn ‘| hi YT GPE Tol 
That would certainly be tru 


tics on the national level, whe 


‘Big Dig,” asit is call 


(Consider thi 


rogressing on relocating 


AL this time work i514 


the city's intamous Central Arter in @le- 


Tee LoL an Which drivers are reoularls 


PERE EEG 
1 i ry a= | ri 
pushed to the édge of maciness by the heavy 


Widtlererounel, 


train, A new 


and the overhead will be pulled down. As part 
| DTD 6c, another tunne] I BF BS 
onstructed under the Inner Harbor to connect 
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BOSTON 


ry upon a hill 

Sailing to the New World in 
1630, John Winthrop promisad 
hie Puritan followers, “We shall 
be asa city upon a hill.” Figura- 
tively, perhaps, and literally true: 
Three hills once dominated the 
narrow peninsula that was Bos- 
ton. But in the early 1800s, to en- 
large the city, the hills were cut 
down. and wsed to fill in the pen- 
insula's coves, leaving places. 
like Dock Square and Water 
Street landlocked. Today Boston 
brime with cultural attractions, 
biotech businesses, and yuppies, 
while in neighborhoods-such as 
Roxbury and Dorchester the 
poor wonder: “"What.about us?” 
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of tube for the 3,850-foot-long tunnel measur 
ing longer than a football field. Lying 50 feet 
below the surface, the tunnel is ¢ “pected to 


and 


when that and all the other work is completed 





open to commercial vehicles by 1995 
the cost will have reached 7.7 bilhoen dollars 
sttting anew record fora public highway proj- 
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Wo less than 8&5 percent of that clizzs 


ect in thi 
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Will be provided by the federal government, in 
Sit Ted and foe Rennedy, foe 
and others of Irish stock charged 


whese count 
Moakley, 
with ruarding the interest: of Boston and all of 
Wassachusetts. 
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waters of Boston Harbor, asordered by acourt 


There has been some government 


aiso under way to clean up the 
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funding of this project too, but the heavy bur 
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rit] by homeowners and businesses in the 44 
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cits 
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Che results, however, have been spectacu 
lar. Twoand a half years ago, 400,000 pallons 


Mf liquid sludges poured into the harbor daily 
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Raising political palaver to now heights in 
1895, the Massachusetts House of Reore 
Ssontaiyes proclaimed its wooden codftis! 


Tree institu 
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a symbol of "Daermocracy 
tian 


progress.” It was originally hung 


to celebrate, simply, the local cod fishery 
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the waters were, by all reckoning, among the 


— SS —e |—oee 
nos polluted in any state 
Lotlay sliid@e is transmuted 


nto pellets of 
fertilmer, [here will be anew plant for second- 
Ary treatment of wastes, The beaches of Hos- 
ton Harbor are once again fit for swimming, 


and marine life is returning. wit 
nore sightings of porpoises and seals. What 


i more ancl 





ever the cost it is probably a bargain, for the 
harborannually generates eizht billion dollars 
in revenue through shipping and other activi 
Ges that bond the city to the sea 

OR ALL THAT, the full essence of Boston 
s much more than public works, pali- 
tics, and ethnicity. The city is bike 


strongbox, holding the treasures of academia, 
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nated the Sax in’ /8 on Bucky Dent's bloop of a home run ov 


Monster? Or the error by Sill Buckner that blew game six of the 


fans can ttoroet, Vet they still peck Fenwev Park hacayse 
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Looking like a million 
bucks — in hundred- 
dollar bills—these 
man prefer anonym- 
ity, for security rea 
right! They 
work at Boston's Feed 
eral Reserve Bark, 
which handles 250 
million dollars a 

cay to kKeap New 
England 6 banks sup- 


mn 


pled with currency 
Looking for gréen 
space in the financial 
district, 
the roof at the & 
Racquet Club 
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ooston 


Bostonians, of history and the wisdom of the 
rants who nurtured this country at the birthol 
independence, And certainly Boston is cul- 
ture—urty, musical, bookish, and yet it 1s all 
nol without some tron 

“Vou know, we have the ashes of Sacco and 


and hummer 


Vanzett) here, ina vault no more than ten feet 
Arthur Dunphy 
said, smiling when | started at the revelation 

Some of the ashes were sent to their farnities in 
Italy, and some were kept by their defense 
committee and | donated to the libran 

Dunphy is aspokesman for the Boston Pub 

ic Library, and the famed anarchists Nicola 
Sacco and Bartolomeo Vanzctt 
born residents 


from where you're stiting,” 


Inter 


wrere LtAlian- 


of the Baslon area—one aA shoe- 


maker, the other a peddler of fish—who were 


found rullty of robbery and murder in a Bos- 
ton suburb. Phe verdict pitted Wleologues on 
the left and right against each other and rever 
berated widely through the world. By the time 
both nm uted, in August 1927, Hos 
ton’s civility had been ripped apart. 

It is appropriate that the Boston Publi 
Library should holed the ashes of the two immi 


nen Were Exe 
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last rerouree. Tt is a libran that will find the 


book or answer the research questions when 


most others cannot. BKndowed with vast re- 


Sources, rt WEL the first larce free muni ithe 
Hirst of i. size to 
allow people to take a book home 
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restored at a cost of about 50 million dollars, 
and when completed, Bostonians wil) come to 


know again the architectural jewel raised on 
Copley Square in 1895 

Hoston being thet century-agzo 
opcning was not without civic upheaval, A 
statue of a nude woman holding a bunch of 
PTapes ald Wearing an unsettling expression 
of pleasurable Indulgence was conated for the 
library courtyard, The thonder ofmoral out- 
rage became so loud thal the statue (appropri 
ately named “Bacchante”™) was withdrawt 
and given to amuseum in New York City 

I Th later VYeors fA. Lopy cr l he ] Hee wis CASE ant 


boston, 





hroueht to heston, where it now wiils for res 


toration of the building, when its to be quieth 
placed on a pedestal in the brary courtyard 
prcpcal , shame — often 
lucrative—of being “banned in Boston.” 

Agsrecently asthe [950ea8 weekly newspaper 
inthe city, the Afid-Jown. Journal, was consid 
ered racy, and all copies were removed from 
the Public Library (later, in more enlightened 
times, a collection of the periocical was hap- 
pily accepted) 
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like an ol-drnlling platform in the ocean. Scol 
lay Square was all tattoo parlors and places of 
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Old Howard burlesque house. It broke Dap 
per O'Neill's heart to see itdestroved, toser the 
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Ca sever nad toa 





Movai tamily 


you'll cree 
sepehr Kian may 
Wier, testing the 
ofoil be and three others 


Back Bay 


Where 


Li te 
charles River, 
OF Tay not be oul on the 
human-powered hydr 
biilt Che 
Massachusetts Institute of Tech HOlORY, where 


Kinin 2 graduate studentin mechanical engi- 
he 


COnDnUue Ta 


the 


project is under the auspices af th 


Cc Wor K has Die a ek ler = F i base- 
NT] | CAMTIDUS, BThi | 


a l/-foot Kavax-type 


er ile 


ment of a building on the 


this is what they have 


Vessel larp to hold one Person, 
sitting in a reclining seat, pedals a chain 
arrangement like that of a bicycle 
‘The pedaling turns the cr Been 
woen the boat reaches 
about five and a half knots, you 
trom the 
inches ot 
lt if A 


funny-looking boat sittine 


who 


e enough 


said, “ane apeed ¢ 


et i 
‘ome two or tire 


SLart fo gf 


fous. Phe boat will 


of the water,’ 


woncerhiul thing to be ro i—that 


the basement, 
[5 ei ni thy 74 w 
SE eLL Ll fk o Bae 


basking not only in the strong 


Boston— brenting New Grownd 


sre il 


I r ; 
an the floor of the 





HWesSineg Of One Of the 


also in the 
World's. outstanqing universities 

So tren 
_am 


i) r fron i 
LIDSEIViAg fom a co 


Amps but 


Veni im 
ard Syjuare is there 


Litt Square 


BLLcrm gr Vl ASSsAcHuSsEtis 


bridge until Har. 
fcr Slucuy in 


[ perceive an aura of good fortune, of men 





efed to chase t 
deerces of this chest 
learning in the country 
For the Harvarl class of 1996, 
600 openings fe 
tuition and room and 
R25 000 m venir 
[t's worth that 


student fram Puerto KRico said to mein the cot- 


i@ blue-chip 


tution of Hirher 


And Women privile 


there were 
applied. The 


| 
close i. 


eel 
whirn | 7 hae 
board total 


“4 
OUTER PeOUSs AMOWUnL. {il 


fee shop. “How many Universiftes can you at- 
re than 

faculty through the years? 

Bonney Pelle, . Wes thine 

in Harvard's Memo 

) attend Michael Sandel’ 


= 
pop Cea 





tend where they have harcl ma Ve | 





Laureates on 1 
‘nother student, 
lowes 


rial Hall, 


WeItinge t 


ily last vear: 933 students were enrolled ‘The sunny street that 


ton? ? a 2 | h — Hu , 1 
i a wonderful course,” Pelley said. “Tt holds the sifted fav 
miers a. i iw 6 Wh] 7 1 Biel t ni | i fi ; i avr | 4 = LAL \| 
i 1551CH IWCATION Wilt & t Meme Was Wiver VYyarndsel!| 
. F L ; a oo ie ee, 
mary focus, Sandel is such a cood lectun hin Holmes's description 
ne MASS Yo CHT NOW Pers students are Of beaOoONn otras, so 
there.” She said she was a sophomore histo! Named because it 
and iF OCe MAM Who fome)s ron dat Host iT FuUnS abone the hil 1 
Li Ti | ' - 7 tC: : 
ured | © BEN Oo OLA! oli cS. OF COMSE, wWwhpcon bersion & bea- 
Site Bel { ~ DALE | reany Cons | Lt COoncrive al Gon once ati faa a 
LVI? SNnVoRiot but Ae they city s a i| Clagses 
Ln eh a ea Ps | i 
mech MH Sie eee raldine ft in, Wale loro WEF OTB rye by 
mits 1 introduction ak fh STucent SAcopnone the Svivan Gating are 
= i "I a. oe 
Ler and Singing group (was Plato altos the elegant town 
ry { i i TiLT PIE Tt i | | A rd i"] «TL ee ri 1 hl 
Fr i | = oo F 7 7 " | -= -_ = 
rie Chet | el foran hows L Wii | ram Wich have | i 
FE Li T = i 
eT 7 { Of Tul | | oe i Li | | IT beat 1a] tbo | \t FEIE ine inti Bia 


EO hike his salary & DUncred times Chiat oF Ocmiriufris rit} 


i | . ee = 1 a TF . . —s at = -= Ts. i 
int A¥YETEFE WoOrkel ne asked. Barely int Siretchine fram the 
ns lecture, the sense of crowil has nisherd Stato Howse to the 


Ht TSten T ind! erinolers ol note Street rurs the Woh 


Brookline, where Dy 


| | 1 ] i Bi , it 4 + aril j —, a 
lee, JUrcs Wellesley Be amecli +s aU heast WHnialean, Oreo | 








= hee 


lars for cliscretii 
And Beeston 
In the earls 

high-tech ind I 


ending Nas an impact on 
L = = = S. i 
bri Cred in Lik : | Ly 
* = i | - 
i ih li | E | Lot | i 4 
in the ares. After paying fot 


| TELE LTE 

Ln ise Che Peri 

| Us [ne fren ¥ iTawine 
eS Inclcing those making 
vere strung out along the 





+ } 
| Y Towers wer erie ty] Bio toy i 
thts ata cays fi] la oe 4 CUTE LIL wt high 
1 
ch firms: Bul OMpetition sprang t Lei 
J = : | 
wy bit mployment fell and companies fale 
f i ray ry | 7 th Li 
Ch : Ono BENIEO, 2 Ltt 
i t t ! T at rl r | 
nancy rate of the high-rise buildings cropped 
We probably won't build another olf 
| hy 1 . ' k r ee ee | 1 a ae | 
PLE Hine yt Oe hon Peat coil mitt Li. wha ae 


1 | - 
H LrTrett. then churesi tor oF Live asia ote 4 | 


medical and biot } research. [hat has taker 
ff. People aren't familiar with that type 
fork and activity. FI Wolk clown the street 
ind because There are no new towers gone Wy 
they think nothing i going on.” 

Aithouen ft] otnernty 15 an 


development and 1s invested, therefno thi 
ile ishing power. In an abltempl 
to clean up an infamot wn 

the Combat fone, fort rt the authorit 
i Tk cl iset rope nr there by outhiddine 








prospective owners of shops selling porno- 
graphic materials, “The number of adult 
entertainment businesses in the Combat Zone 
has falien from 30 to four," Barrett said. 
Through it all—ethnic readjustments, the 
demise of high tech and budding biotech, 
boom and bust—some things uniquely Bos- 
tonian remain blessedly unchanged. The rolls 
at the Parker House hotel continue to fairly 
dance with lightness and flavor, and the baked 
‘scrod, tomy way of thinking, still putsa floun- 
dertoshame, Butit’s the beans, Boston baked 
beans, that bear the standard of fame for Bos- 
ton taste. And no better beans are made than 
those served at the old, old restaurant at Fan- 
evil Hall Marketplace called Durgin-Park. 
The place has been in business for more than 
160 years, and a man ¢an sit there at one of 
the long wooden tables and eat with his hat 
on. Calvin Coolidge, Franklin Roosevelt, 
and, before them, the Lord knows how many 
silversmiths ancl bootmakers—they all ate at 
Durgin-Park, with Silent Cal finding words 
enough to order, without fail, the codfish din- 
ner. There are waitresses who have been 
there, so itseems, since cows grazed on Boston 
Common, and their use of the endearing put- 
down is tivaled only by those who serve at 
Wolfie’s Delicatessen in Miami Beach. 
Faneuil Hall Marketplace is a maior attrac- 
tion, a place for pleasant strolling and shop- 
ping and sampling baked Indian pudding. 
There are three long buildings in the complex, 
including Quincy Market, which was built in 
1426, and the shops and restaurants now num- 
ber close to 150. It was the forerunner of the 
type of urban marketplace —street perform- 
tra, vogurt stands, quaint shops, and the 
like—now found in large cities throughout 
the country. There are special observances at 
the marketplace, such as the one held last Sep- 
tember 17 and 18. It was called Halfway to St. 
Patrick's Day Celebration, 


3 AILING AMBULANCE SIRENS often 
me Oe penetrate the marketplace, for not 


. far away stands venerable Massa- 
chusetts General, one of the world’s premier 
hospitals. A teaching hospital for Harvard 
Medical School, it shares credit for many of 
medicine's major advances, stretching back to 
1846 with the development of anesthesia. 
Both kings and paupers in need of healing 
come here from around the globe and find deep 
and classless caring. 


ad 


Massachusetts General operates extensive 
research facilities at, of all places, the Charles- 
town Navy Yard. That base was closed in 
1974, with a loss of 5,000 jobs, then revived as 
a commercial center. The voung, determined 
aclentists here, armed with cutting-edge soft- 
ware, are foot soldiers among regiments of 
researchers toiling in laboratories all over the 
Boston area, 

One fascinating quest aims at fully under- 
standing the pathwavs of signals between the 
outside of a human cell and its inner nucleus. 
Some signals that move along these paths 
are faulty and can tigger woefully common 
afflictions like allergies and arthritis. When 
the immune system overreacts to such false 
ilarms, the result can be the misery of itching, 
swelling, and sneezing, or even irreparable 
damage to the joints. If a drug can be devel- 
oped to block the passage of those wrong sig: 
nals, perhaps the world could come to know 
the true beauty of ragweed. 

One biotech company, Ariad, i¢ in the van- 
guard of this research, “We are quite far along 
from the basic research, but quite euriy in 
the development of a drug,” said Charies C. 
Cabot TTI, senior vice president for business 
operations. “The hit rate for success is im- 
proving, but pharmaceutical research is still 
high risk. Same people liken it to oil explora- 
tion; it takes so long, and it costs so much 
money. And lots of times, there's mo oil.” 

As Mr. Cabot spoke I tried to recall that 
classic verse about Boston, “... home of the 
bean and the cod, / Where the Cabots speak 
only to Lowells/ And the Lowells speak only to 
Crock.” Was her 

"Yes, [am one of the Boston Cabots, But 
it’s the other way around. The Lowells speak 
only'to us; we speak only to God.” 

To whomever they speak, Bostonians are 
doing so with less and less of the accent in 
which the ris dropped and the a is broadened. 
There are some who continue to say “lahst™ 
for last, and “pahk” for park, but such 
accents are rapidly becoming stizmatized. Yet 
Bostonspeak will not die easily; there will be 
“hahking” dogs here for years to come. 

“The Heston dialect, which for years hae 
been expanding because of the growth of the 
metropolitan area, has now been encroached 
upon by general American English,” saicl 
Robin C, Barr, a historical linguist and a fac- 
ulty member of the English department at 
Boston's Northeastern University. “S50 what 
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“Are you afraid of black 
people! said the 
Reverend Bruce Vv¥all 
labove, in red tie; 
“Can you walk the 
mean streets with 
Une ihatwas the 
chatlange issued last 
yearto Boston's may- 
Oral candicates hy 
antiorime aotivists 
who prayed for safety 
before ushering one 
candidate through 6 
rough section of 
Roxbury. The-election 
winner: Thomes NM. 
wening, the citys firs 
alian mayor 

orth End, 
talians parade with 
the Madonna dal 
Soocorso at the an 
nual festival to benefit 
club 
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driven by what he calls the dynamism of Bos- 
ton. This citys dike 3$0-vear 
afuture,” he said 
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rree music tor the masses was Arthur Fiediers dream—and legacy. Conducting the 


Boston Pops Urchestra trom 1930 until his desth in 1879. he turned his ides of Tree Inde- 


nandenoe Lay concerts on the Banks o7F the LAarleas: Aivyer inte @ local radian, Last yea 
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more than d00,000 people gathered to hear the Pops Piay Music om Jurassic Para 
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Ov@home!, and, after dark, a Tchaikovaky-and-fireworks duet 





Bostonians will grievously miss the good 
urban feel of the park, sitting like acandy store 
on the corner of the block, stockec! with the 
sweets of youth 

Boston Garden, at 66 the oldest enclosed 
professional sports arena im the country, 12 
being replaced with a new facility nearby. 


Although the beautiful parquet floor, dead 


spots and all, will be retained, the plush 
new 160-million-dollar Garden will bear lit- 
tle resemblance to the old—the one with no 








“Gourmet coffee, right to your window — 
it's gotta be heaven... or America,” 
spouts the CoffeeBuster to commuters 
stuck outside Sumner Tunnel Moving 
just as stow in Hopkinton last year, 8,930 
runners begin the 87th Boston Marathon. 


eo 


air-conditioning, the one where celebrities 
ranging from Roy Rogers and Trigger to Billy 
(rraham have all appeared 

(Considering the sports mania that has long 
hung over Boston, it was not particularly sur- 
prising to witness, as] did, this event one eve- 
ning on the Boston subway, on the way to 
Copley Square. A man about 35 and of ordi- 
nary looks sat across fram me, humming some- 
thing that sounded vaguely Hawaiian. His 
dress was run-of-the-mill, except for one 
sleeve whose ornamental buttons 
were missing, leaving little strings 
hanging there 

With the Copley Square stop com- 
ing up, he rose from his seat andl 
stood in the middle ofthe asic. When 
the car came to astop, be thrust both 
arms straight up, like a football 
referec, anc yelled “Touchdown!” 
Ane stepped serencly out the door 


UCH PLAYLETS &fe noruncom- 
mon on the Boston subway, 
the oldest in the nation (1897) 

and better known as the T, for Met- 

ropolitan Boston Transit Author- 








ity—formerly the MTA. George 
Sanborn, reference librarian al 


the State Transportation Library, 
knows more aboutthe T than anyone 
élse in the world. He can recite for 
you Olver Wendell Holmes’s poem 
“The Broomstick. Train,” and, if 
you reold enough, itmay well evoke 
the joy of pulling a trolley pole off the 
overhead electrical wire 

“The history of public transporta- 
tian in Boston goes back to before 
the American Revolution,” Sanborn 
sald, “In 1631 a Thomas Williams 
began tooperate a ferry from Chelsea 
to Charlestown. That was probably 
the first chartered transportation ser- 
vice on the continent.” 

It was in 1949 when Walter A. 
©) Brien, Jc., the Progressrve Party 
candidate for mayor, used as his 
Campaicn song a piece of doggerel set 
to musicabouta man named Charlie ricing the 
ATTA. It was meant to show opposition to a 
fare increase, one where the rider hac to pay an 
extra nickel in order to get not on but off the 
subway. Charlie, as immortalized in the song, 
did not have the five cents and thus faced 
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Brave, batty,.or both? Every day of the year L Stroet Brownies1 
chester Bay, Named for thai deep-summer tans, the Brownies are best end 
swimming in the dead of winter and enduring bitter tempers 
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the prospect of spending his life underground. 

1, decade Inter the Kingston 
the songz, and the whole country came to know 
something of the MTA. The words, put to the 
“The Wreck of the Old 97," became 


And so people even in Minne- 
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LTHOUGH BOSTON t6 crowded — 600,000 
in the three mullion mw 
the metropolitan area—il remains 





central city, 
eminently livable in [aimaica 
Plain 
clatin: for its cr 
ous ethnic 

There i an old and comforting landscape in 
Jamaica Plain callecl Forest Hills, a cemetery 
with beauty and serenity enough to quickly 
dry the tears ot those whocome to mourn. Reg 
mic Lewis, a popular basketball plaver for the 
Boston Celtics who died last year while shoot 
bOtH 
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his wite Carlotta lie 
cummings. John Reece has his place too, 
Inder MOUNLN jaurel ancl oak, 
his gift to the world the buttonhole machine 

The infusion of peoples from lands othe 
than lreland ane Italy has been going on long 
enourh for many Asians to have been buried at 
Hills, Because of the slope of the land, 
And alse of preference among the 
tories for the most part face 
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OT al Boston's departed sons ane claugh- 
ters, John F. Kennedy evokes feelings of deep- 
ext intensity, His 
Dorchester draw some 
echoolchildren on field trips ¢each year. [tis a 
tparkiing budding designed by I, MM. Pei and 
gts ina waterfront park. Although opened in 
[979, the museum was completely redesigned, 
atacostof6.9 million dollars, and reopened to 


library and musetum in 
190. 000 wisitors ane 


the peatloliv last Wear 
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In a meeting of the 
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Boston Common, the 
nahon s oldest pare 
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and 8 site for public 
hangings, the Com 
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and much more civil 
lust as long as dog 
owners show up with 
pinstic bags ards 
conse of civic duty 
Although Boston 
Grappies with type- 
Cathy urban problerns, 
lis resources to deal 
with them are world 
class. Viti a recon his 
fory, a new mayor, 
a mother lode of 
smarts, and pianty of 
moxie, Bostonians 
seek to revitalize thelr 
neighborhoods sco all! 
parts of the city cat 





prosper together 
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“The original museum depended on visitor 
memories of JF RK for much of its effect. So the 
museum is now designed to have learn 
of his decisions and commitment to public life 
through his own words.” 
The new format allows 
[he scene, to stand in a re-creabon of 
Citic former Presi- 
dent speak some of the words of his civil-tights 
address in 1963: “We 
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Amid the bones of a Spanish 
galleon, sunk in battle in the 
dynasty plates, part of a rich 
cargo uncovered 170 feet deep 
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An Account of Adventure, 
Decett, and Intrigue 
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| fs DECEMBER 14, 1600—the year Shakespeare wrote 
Botan: the year the first crude telescope was invented in the 
Netherlands—a Spanish merchant galleon called San Diego, 
hastily outfitted for war, sailed from Manila Bay before dawn in 
an attempt to repel two Dutch intruders. 

The Dutch vessels, Mauritius and Eendracht, had no plans to 
attack the Philippines, a Spanish 
possession since 1565—forty 
years after Magellan landed and 
died there. Their mission was to 
find trade routes and plunder 
incoming ships. 

Commanding the 270-ton 
Mauritius was Olivier van 
Noort, a rough Rotterdam inn- 
keeper in his early 40s seasoned 
ee ee ee in European shipping and prob- 

ably in pirating. The 300-ton San Diego was led by Seville-born 
Antonio de Morga, 41, the lieutenant governor of the Philippines 
and chief justice of the colony's supreme court. 





It should have been an easy victory for San Diego and her com- 
panion ship, San Bartolomé. They carried more than 500 freshly 
armed men against barely 90 Dutch sailors, the remnants of a 
fleet of four ships and 248 men that had set sail from the Nether- 
lands two years earlier and had been whittled down by a disas- 
trous crossing of the Atlantic, pummeled by the Strait of 
Magellan, and malnourished by Pacific-crossing rations of Chil- 
ean bird eggs and salted penguins. But by early afternoon San 
Diego and most of her crew were sinking to the bottom of the 


South China Sea, San Bartolomé had captured Eendracht only 
after a chase, and the stunned crew of Mawrilius was praising 
God for victory and escaping toward home on the wind caught by 
her one remaining sail. 

I became intrigued by the battle after reading the accounts of 
the ships’ commanders. Antonio de Morga survived to chronicle a 
valiant, if ill-fated, Spanish fight in Events of the Philippine 
Islands. For the Dutch perspective I had Olivier van Noort’s 
memoir, My Arduous Journey Around the World, De Morga 
wrote of a struggle “obstinately and bitterly waged on both sides 
so that it lasted more than six hours,” until the pounding of the 
battle caused his ship to “burst asunder at the bows.” Van Noort 
boasted that even though his men were far outnumbered by the 
Spanish “we gave them such a welcome. , . with our pikes and 
muskets that their ardor was terribly cooled.” 

When I set out to find San Diego with 
my team from the European Institute 
of Underwater Archaeology, I was 
not looking for gold and jewels but 
for cultural treasure, I knew the 
ship would bea time capsule of 
what the crew had brought on 














board for a voyage into bat- 
tle. I also knew that the 
search was an opportu- 

nity to add to our 
knowledge of the 

naval architec- 

ture of that era. 
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14, 1600. Vials seamed deta: bust 
six hours later San Diego plunged to 
the bottom of the South China Sea, 
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Neither the rich mor the 


rrory-and-gqold rosary 

(opposite) may have 
been last clutched by a 
well-appointed priest on 
board. At least a hundred 





pious were spared in the 
San Diego debacle. An 


noblemen died. Among the gold artifacts 


found were a beraldic seal and a ring. 


Nothing in the historical record told me 
San Diego had gone down 
De Morera wrote that he 
rying 


nrecisely where 
two flags captured from Mauritius, 
Very small unpopulat- 
ed taliet named Fortuna 

where some of the ship's 


Crew who were strong 
enourch to survive th the wa- 
ter, hid also found ‘safety.’ 


But clearly he was exagger 
the distance in the 
strong currents that paraltel 
miles 


Aling k 


Fortune Island, 20 
south af Manila Bay 

Chere were other myster- 
ies. How had so few Dutch 
held off so many Spanish? 
And why cid so many 0 in- 
Ish go Gown with San Diego 


when thew huel 


the sound, undermanned Mawriftws aidegilie 


for the taking? 
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Olivier van Noort, aboard the flagship 
Ma 
landing im the Philippines a vear behind 
schedule on October 16, 1600 
the fleet's other surviving ship, the stmatler, 
s0-ton Lendracht, anchored 20 
east of Manila. They obtained fresh food and 
Spanish officers by pretending to 
French; van Noort dressed one of his sai 
The nse lasted 
barely ten cays, but the Dutch escaped. 
as they sailed toward 


weifins, led the second westbound fleet, 


Minritiis and 


O mites south- 
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Ors AS a Catholis Priest 
‘ore luck came 
Manila Bay: 
Noort and his crew were told that 4 
came from (hina and |; 
tween December and April 
ships were due soon. And—if it hac mare 
good time from Acapuleo—oa Manila galleon 
might anive in December 
with chests of suver pesos 
Van Noort knew his small 
cTew was no match for the 
well-equipped Spanish. But 
the chance to steal the car 
rors was worth the mk of 


seizing a Chinese vessel, van 
 junks 
iia Every Ver be- 


Two japanese 


Walling, ind risks were 
whint he had come halfwas 
around the world to take 
In Manila the mood was 
desperate. The news of van 
Noort’s arrival gripped the 


city of some 2,000 Span- 
vita Ve a dclige Lehr ones ards, 15.000 Chinese, ane 
perhaps 20,000 Filipinas. The colony sur 
Vive on the transpactiic Manila galleon 


trade, and any disruption in that network 
meant ruin, Worse, the city was virtuall; 
defenseless; the Spanish flect was off fighting 
Muslim insurgents in the south of the Philip- 
pine archipelaga, 

It was tly the sort 
had been waiting for. For two years he had 
been lobbying the king for promotion to the 
Americas. Now, tf he could personally cap- 
ture these Protestant pirates, jt would be hits 
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the most powerful 
Spamarcd in the Philippines. He had the in 
uncer his thumb, 

he was a member of the 


De Mora was possibly 


effectual governor firmls 
and, more IT poe lant, 
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Lacking anavy when the Dutch appeared, 
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merchant ships anchored in the adjacent port 
of Cavite. De Morea saw to it that he was 
nominated to outfit the ships. With his mania 
for organization, he managed, within 30 
avs, lo oversee the final construction of a 
lateen-rigged vessel christened Sam Barto- 
lomeé and to equip the galleon Son Diego with 
l4 cannen borrowed from Manila's fortress, 
127 barrels of p PUnpoOWwder, anc tinudands rl 
cannonballs ancl musket balls, Should a 


lenethy chase be necessary, he stocked barrels 


and clay jars with food and drink. 

Hut when de Morga set out to recruit the 
ships’ crews, “one and all,” he wrote, 
“showed litth: enthusiasm for an uncertak 
ing that involved more risk and danger than 
personal profil.” Vet, he continued, it was 
understandable that anyone inclined to vol- 
“until he knew who 
The cithemina 


unteer would hesitate 
was to command the fleet.” 
was solved, according to de Morga, when the 
fovernor “saw that the whole of the citizenry 
were willing to sail with the fleet it Dr. Ante- 
nio de Morga went in charge of it.’ 

The whole of the citizenry was, in fact, 
appalled. Though de Morga was gifted as a 
lawyer and administrator, he had no military 
training on land or sea. 

To appease is milttury officers, the gover- 
nor appointed as-vice admiral of the feet and 
head of San Bartolomé Capt. Juan de Alcega, 
aman de Morga had carlier convicted on 
charges of fleecing the Roval Treasury 


FRANCK GopDtTo foune Jed the i uropean Institute 
af Underwater Archaeology in 1984. An interna- 
tional economic acdyiser, he lives in Mactric| 
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Leaving no piece of ballast 
natured or porn af sedi- 
ment unsifted, divers picked 
up items as tiny as shoe 
buckles, belt clasps, and an 
fastqnia pin (left). Sore 
430 comms were found — 
“pocket numey to tip and 
aammble with,” says an excca- 
pator, Coin of the realm, a 
silver eiqut-real piece 
(below) was 

minted 1 
Mescten. 







T WAS de 
Alcea 
whom de 
Morza would 





blame for the Sen 

Lier disaster. De 
Alcega did not stay with 
San Diego as ordered, charged de Morga, 


but 
instead sailed after the escaping Kendrochi 
Captain de Alcega defended himself, saying 


that de Morga’s men urged him to pars ue the 
Dutch ship—wihich he took following a chase 
of several hours. 

Though de Morea threw de Alcega in jail, | 
knew from published government records in 
the Spanish Archives that Manila’s people 
blamed de Mot rae some 350 men were dead, 
among them 100 aristocrats. Protected by the 
power of his aitiecs de Morga weathered 
incompetence, anc 
cowardice and posted his stirring account 
of the battle to King Philip 101 in Spain— 
apparently hefore any of his detractors could 
i their own accounts. In July 1603 de 
Morpa sailed again, to take up his long- 

awaited posting in. Mexico 

But T lesrned the true centh of de Morea's 
failure to command Sen Drego when archivist 
Patrick Lizé began searching the Spanish 
Archives for unpublished sear of the battle 
inorder to pinpotnt the wreck’s locaton 
[n Seville te found 101 pages ¥ secret testi- 
monies from. 22 Son Diego survivors, taken 
behind de Morga’s back by the other mem- 
bers of the Manila audiencia between Janu- 
ary and June 1601, 
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window he admires a stoneware storage jar. Goddio discovered the wreck using 


ites 


Left alone, San Diego's storage jars 
wold bave formed an intricate coral reef 
(right). Divers pulled up 570 jars—the 
largest sunken sample ever discovered 
including a huge water pug (above). 
Inside the jaes divers found anvnal 
bones, residue of spices, ana eqasbelts, 


were fresh in the minds of the survivors 

Sworn to the law of Spain, the impassioned 
1e86e5 ranged in rank from captain to su 
recon to sailor to deckhand, There is no record 
that anyone in Spain ever read or acted on 
their words, which they prefaced by making 
tne Stn of the cross. Perhaps de Nlorga's 
DPOMOO On Lo VWlexicg Mil a Pree been Ches- 
patched when the testimonies arrived, and 
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(hey Were simoly (let AWAY 2 an inconVve- 





nen! detail lin the career of a powerful man 

Che survivors occasionally ciffer in thei 
Cescriy ithoms of the | hatile: | but net in any sub- 
stantial way ke agree with witness Lt. Pedro 
Pinto de Aime The loss “was all due to 
the banc {leadership and lack cof experience of 
Lr, de Morga, for trying to be in charge ol 
scamecthing he knew nothing about.” 

With the secret testimonies to flesh out van 
Noort's account—ancd correct much of de 


Morea’s—I could now iclure the course of 





i@ battle. & tragic comecy of errors 


ly 








from the start, 


= 
al = i . : 
a “J Hace RELONED ik 
hi = i 


roing to the te 


aps a hendred & 


Himonies 
Iciers and 


the 7O-foot Son Serta 





Per 
—— sailors filled 


At beast 450) men 


] i rt | . 
ind black shiphamis and servants, japanese 





ini fle Lr ] ipmne 


. 
; : i 

om 5, Bs Pe 7 a a T = 2rd 
mercenaries, ang | ! “panirsh noblemen— 


verhillted the 115-foot ban Drees. Sone ol 


the men harl been hastil, 


| Paceq~nect Prim 


Porturuese shin, which de Morea scratched 


: ne tleel t the [al wite 
from the feet at the last minute 


con rere crossed the bay from € 


Mariveles “so overloaded and umste 


acy thai 


the peonie on heard Tear something 
tested 


[ ne’ Whiter was ip AE | 


lisastrous might happen 
Renito di ee] Huert 


ing thi 


SLIT 
ening was so full below 
ane hi Ki 


eck with beds that) the canna 

de Belvel > bee Sal ca 
‘ ballast ancl jettisoy 

De Morea replied that this would 


nly give the pirates time to Ae 
i Ceapt. Lope de Riu 
Lie fear on clici Le SLi co baelivvs, 
FES lite ii thu hel it 
Mn Cet Taen 





a, de Morea ordered 


Cine Clee Lip Se 


ne ri Fon te Pre rf} i 


WOoUnded, nor room to pul out a spark that 


mmizht tall on Pun DoOWwitler—ji Wis a Wonder 
the whole ship didn't blow uw 
Sometime atter midnight on December |4, 


‘stenlthily, 


without firing a signal shot to alert Son Bar 


San Dievo werrhed anchor 


FP £ mo ae oe P = a 
fotomé. The night was stonmy, tl 


hopped by a northeast wind so strong the 


Tey f wile Tun Wo on the TO eS 


Fhe mainsail and main topeaal after siriting 


the Dutch at daw Phe ship was listing so 


' E F 
| : 
in hark 1 theie weieht ot 
badly all the men had to put their weight on 


' Li 7 Ee | , L | li i] | 7 r 
Lae Won wir) Sick. Se: SEE RET Le) ie 


SANnUAPO, “Ar hrow the stove and 2 


barrel of meat near the sede overboard 
iT 


When van Noort saw San Diego 


1 
breach the horizon 


| Sal: 


E 1 
he es ae eee eee a 
De OPO Ds COMPANION 





ship KRendrachkt to “race toward home,” with 
duplicate records of all they had learned, 
while he prepared for battle. 

Mauritius got off the first cannon shot, tat- 
tering San Diego's mainsail and destroying 
one of her two bilge pumps. De Morga's chief 
gunner told him they could not fire back 
“because the ship was too cluttered below, 
and... water was coming in the gunports.” 

De Morga gave orders to grapple onto 
Maurifttus buat didn’t order the sails lowered 
for the maneuver. San Diego hit the Dutch 
ship “at full sail,” testified Captain Lope de 
Rada, “which this witness believes caused 
[San Diege| to spring-a leak, as he has been in 
similar situations and knows you shouldn't 
grapple in that fashion.” 

Shouting “Amaia, perras— Surrender, 
dogs,” some 30 armed Spaniards stormed the 
Dutch ship. They seized her flags, raised 
their own, and stripped the main and mizzen 
masts of sails and rigging. 

Van Noort and his $8 men retreated below- 
decks and asked for terms of surrender. Then 
San Bartolome! reached the battle site and 
opened fire on Mawuritins. “Don't shoot, 

Your Honors, we're friends," velled the 
Spaniards on board. An officer told Juan cde 
Alcega the enemy ship was captured and he 
should try to catch Eendracht. 

Benito de el Huerto carried the Dutch stern 
flag back to de Morga and told him “the 
enemy was offering no resistance . . . and that 
he should order the men to jump an board as 
the ship had yielded and [her] men were hid- 
ing.” Sitting near San Diego's stern, behind 
the capstan, surrounded by mattresses, his 
back to the enemy, a “faint and discouraged” 
de Morga answered: “Do what you can.” 

Perhaps suffering from seasickness, and 
what we might today call an anxiety attack, 
de Morga was nearly catatoni¢c—unable to 
give orders, without which nothing could 
happen. Gunner Juan Giraldo reminded him 
of the honor at stnke, but de Morga said, 
“What do you want me to do?” The men 
tried to revive him with a drink of water, 
with no-success. Far from waging the 
pitched, six-hour battle that de Morea later 
detailed in his written account, the crew of 
San Diego spent most of the encounter await- 
ing his commanels. 

A fire then began smoldering on Mauritius, 
set by Olivier van Noort in order to get his 
men back on deck. “When the enemy realized 


45 


[de Morga’s) lukewarmness. . . [the enemy] 
found courage," said gunner Giraldo, “and 
Started to fire his cannon and muskets.” 

The Spanish could scarcely reply—San 
Diego was sinking. Diego de Santiago, a 
Jesuit father who would drown with the ship, 
exhorted the men to save their lives and jump 
onto Mowritivs. “Where is your courage?” 
he shouted. “Don't be food for the fishes!" 

Now de Morga, alarmed by the smoke ris- 
ing from Mouritius, rallied to give on order— 
not for his men to storm the Dutch ship but to 
cut the ropes linking her to San Diepo. 

But, as Lt. Pedro Pinto de Almeyda testi- 
fed: “Dr. de Morga made a very big mistake 
in giving orders to push away from the ene- 
my, when the ship was going down, without 
ordering the soldiers to jump on board." 

From the deck of Mowritius, van Noort 
watcher as Sen Diego “went straight to the 
bottom like a rock.” His crew extinguished 
the fire, killed five Spaniards who remained 
on board, and fired cannon and jabbed pikes 
at the sea-washed men, many struggling to 
shed heavy armor and “crying for mercy.” 
Only five of van Noort’s men had been 
killed, 26 wounded, 

De Morga—contrary to his account—was: 
one of the first to abandon ship, pushed 
toward Fortune Island by his personal secre- 
lary “on a raft which he made from a mat- 
tress.” The witnesses do agree with de Morga 
about one thing: He escaped carrying two 
Dutch flags. 





‘ ITHOUT THE DETAILS provided 
by the testimonies, | would not 
have found Sen Diego. The men 
said they landed on Fortune 
Tsland, so T knew the wreck should be near 
the beach on the cliff-hugged island's south- 
east end: Some of the men were swimming 
with gunshot wounds.and could not have 
made any great distance. 

I drew up a manageable survey zone two 
and a quarter miles long and one and a half 
miles wide, just offshore of Fortune; 

The ocean floor there drops as deep as 230 
feet and is covered with scattered coral reefs, 
many the size | expected San Diego to be. A 
sonar scan would not be able te distinguish 
the wreck from these natural mounds. Sol 
equipped my survey catamaran, Admrioe, 
with nuclear magnetic resonance magnetome- 
ters to detect the ship's residual iron. 


National Geographic, July 190¢ 
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A Porcelain Collection 
That Went to War 





decorated with airy paintings : name by tbe Dutch aftr the 
Portuguese 


ing a group of frolicking deer ships, or carracks. The delicate 
(top) —a common motif. water dropper (above), used 
on Chinese junks. Made for wa likely the property of San. 





perbaps 
surface of a 13-inch jar A 
carp, emblem of § 
dignifies a cove 





meanings were probably last 


1700s did Westerners 
show interest in Chi- 

Tendrils appear to 
sprout on a skillfielly 
ing vessel (above). The 
porcelain collection ts 
valued at more than 
a million dollars. 
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Kraak Artistry 
Intact After 400 Years 


Captured in soft binesray Kraak pieces did not fade 


Ices, a duck qraces a stx- im color. The only disfigure- 
inch jar, possibly a con- ment occurred where water 
tainer for ginger or another infiltrated cracks and oxi- 

spice. Buried in sand for dized metals in the porce- 
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A document from Manila’s Royal Arsenal 
listed the ship’s weaponry, including more 
than a thousand cannonballs of various sizes 
Centuries of saltwater corrosion would have 
left, at most, a thousand pounds of tron, and 
[ calibrated the magnetometers accordingly 

For three weeks in April 1991 we motored 
Aaniions down one side of the rectangular 
survey zone then up the other, working from 
the outside in, towing three magnetometers 
fut the anomalies they transmit 
ted to our control screen all proved to be 
modern wrecks or natural pockets of geomag 
netism. Hacl de Morgea told the truth about 
swimming six miles? [ had to wonder 

We were making nearly our last transect, 
down the center of the survey zone, when the 
detectors registered o force of 500 pounds of 
iron, almost too small to bother checking out 
But diver totlbert Fournier returned to the 


behind us 


surface with asmile. San Diego lay 170 feel 
beneath us, nol a quarter mile from shore 


NW THE FRAIL BLUE LIGHT that remains al 
that depth, the disintegrating, coral- 
encrusted San Oiego looked at first 

2% glance like a natural reef inhabited by 

moray eels and thick schools of fish, But hun- 

dreds of huge stoneware jars formed a crown 

on its port side, and here and there cannon 

and anchors poked through the stone ballast, 
Work began tn lanuary 1992, afters 

typhoon season. The European Institute 

of Underwater Archaeology excavated San 

Diege jointly with the National Museum of 

the Philippines; we were financed by the 
ELF Founcation, the cultural arm of 
France's larrest petroleum com 

Phe team of 52 mecluded archacol- 

ogists from the Nattonal Museum—led by 

cirector Gabnel Casal 
















feel’ 
tivers, a coctor, 


crews for Karmiloa, the supply tender, 
and a §58-foot-long platform vessel — 
our headquarters 
The £8 divers went down four ata 
time, in teams of two, like a perfectly 
tuned ballet. Half wore scuba tanks, which 
allowed them 30 minutes of bottom time; half 
could stay down 40 minutes, using diving hel- 
mets linked to the platform ship by air hoses 
Piloting a two-seat submarine, I studied the 
chip tor hours at a time, sketching the 
site and overseeing the excavation 
As the divers carefully removed 


the overlving salt, they began to tind gleaming 
blue-and-white Chinese porcelain; it was 
probably kept on board by Sun Orero owner 
Luis de Beiver, who drowned with his ship 
The more than a thousand pieces—most of 
them, Surprisingly, intacl— were mace dur 
ing the reign of the Ming dynasty's Wan-li 
emperor, who ruled China at the time of the 
battle. Most of the plates and bowls were 
decorated with deer, often a symbol of im- 
mortality, and may have been holdovers from 
San Diego's days 25.4 merchant ship as well 
as dinnerware for the aristocratic crew mem- 
bers-recriited by de Mores. The collection 
also included 25 siender-necked porcelain 
pouring vessels, an extremely rare find 

The majority of the pieces, with their floral 
or pastoral decoration, wert crafted for ex 
port: the bowts have lips, for exanyple, which 
appealed ta Europeans. They are superb ex 
amples of Kraak porcelain, so named by the 
Dutch because the first shipments to reach 
Europe were carried by Portuguese shins 
called carracks, (The Chinese kept the finest 
porcelain for themselves and guarded the 
eecret of making it until the 18th century. } 








Uiarninig aqaiteon, a diver prepares to lasso a cannon and quide tt up 
onto the salvage boat All 14 of San Diego's cannon were found, each with 
an unfired ball inside. Unspent ammunition included a litter of lead shot 
(below). Human remains were few, nos? baring been carried off by currents, 





San Diego's goods also included a slightly 
rougher blue-and-white porcelain that the 
Chinese sold to Southeast Asia. And we 
found one exquisite Piece perhaps made for 
the Japanese market, a delicate, eggplant- 
shaped water dropper that would have been 
used to moisten an inkstone, which we also 
recovered. These may have belonged to de 
Belver or to one of the Japanese crewmen on 
board. | knew that de Morga had hired Japa- 
nese mercenaries —sometimes used by the 
Spanish to suppress rebellion among Manila's 
Chinese population. The 24 bronze Japanese 
sword hilts we took from the wreck bear wit- 
ness to the men’s fate. 

More humble than the porcelain, but-no 
less exciting to scholars of ceramics, are San 
Diege'’s 570 stoneware and earthenware jars 
for storing food, oil, water, and wine. It's 
the largest single collection of such jars ever 
found—an unprecedented chance to date and 
study Southeast Asian pottery styles of the 
late 16th century. 

The stoneware jars were imported from 
China and the countries now known as Viet- 
nam, Thailand, and Myanmar, where potters 
had the technology to fire clay at tempera- 
tures reaching 2400°F and create these very 
hard, nonporous containers, The ship's more 
fragile earthenware jars came from the Phil- 
ippines and Mexico. We needed special nets 
to bring up the largest stoneware jars, nearly 
four feetin diameter. They may have come 
from Myanmar; similar jars are being made 
there today. 

Inside San Dtego's jars we found the 
bones of chicken and cattle, wild boar tusks, 
almonds, hazelnuts, eggshells, and residue of 
beans and coconut. ‘The broken bottom of 
one jar was lined with what looked like yel- 
low textile. Examining tt after it had dried, I 
suspected that it was curry powder, lab tests 
later confirmed my hunch, 

As we laid out each day's discoveries dur- 
ing our three months of excavation, the deck 
seemed transformed into an international ba- 
raar. Son Diego's cargo testifies to the array 
of Asian, European, and American cultures 
that had come together in the Philippines by 
the year 1600: the china and Asian pottery; 
the earthenware olive-oil jars from Spain anc 
Mexico; the silver coins —pocket change — 
from Mexico and South America; and the 
candlesticks and silverware that also came 
on the Manila galleons. There were bronze 


San Diego 


mortars and pestles for grinding pepper 

and other spices, garlic, and drugs; bronze 
Spanish sword hilts and bronze shoe buckles 
that once shone on the uniforms of the ship's 
officers and noblemen; a thin gold-Asian neck 
ring; and a handful of gold rings, book clasps, 
and document seals with family crests, whose 
ownership 7 hope to trace, And who might 
have owned the ivory chess and checker play- 
ing pieces found in the stern? Both de Belver 
and de Morga had sleeping quarters there. 
‘The ivery-and-gold rosary we found near 

the bow may have gone down with the Jesuit 
Father Diego de Santiago. 

From the stern we recovered a nearly 
intact bronze astrolabe, used to determine 
latitude. Only six others predating 1600 and 
in similar condition are known. The ship's 
bronze-and-glass compass also imy here— 
among the few of its era ever found. 

One morning we hauled up a 220-pound 
disk, with no clue a6 to its use or composition; 
some guessed wood, others stone. Then as the 
day warmed, a wonderful scent drifted across 
the deck. “Who's putting on cologne to go 
diving?” [ laughed, then realized the disk was 
mace of an aromatic resin probably used for 
caulking. I thought of the testimony offered 
by the baatswain's mate, Juan Rubio, who 
placed blame on de Morga for not haying 
“shipwrighta down belaw to caulk and plug 
any damage the enemy might have done.” 


'N OUR SECOND SEASON of excavation we 
concentrated on the remains of the ship 
itself, Most of San Diego disintegrated 
long ago, destroyed by woorl-eating 

shipworms and relentless currents. But once 
the 150 tons of ballast was removed, stone by 
stone, it became clear that parts of the hull 
had survived—the keel, ribs, and some 
planks and stanchions remarkably well pre- 
served. We found the rudder turned, pointing 
the ship toward Fortune Island— possibly a 
last ditch gesture made by a desperate pilot. 
These parts of San Diego offer a rare look 
at how a Spanish galleon of that era was con- 


$tructecd—and our first chance to study a 


Spanish vessel built in Asia. We knew that 
she was built on the Philippine island of 
Cebu, largely by Filipino laborers. From 
wood samples we took on the site, marine 
archaeologist Michel L’ Hour determined that 
the ship was built from tropical hardwood. 
Working from drawings and measurement: 
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Prizes from the past undergo desalination and chemical cleaning ina 

Manuva warehouse, After a world tour, most of San Diego’s artilinets will 
reside tn Manila’s National Museum. Planking (right), traced and meastered, 
was returned to the deep, buried in sand with the rest of the il-fated qailean. 
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video images from the robot Geek 
L’ Hour concluded that the ship is of tradi- 
tional Spanish design, Asin 
Inftuence. Also, she was not very well built— 
seeming barely up to the rigors of trade 





ano wine mu 


much fess fit fora battle. The ship has heen 
covered with sand for protection, should fu- 
lure archaeologist want to take another look 
Despite the number of crew who drowned 
in the battle, we found few humin remais. | 
ékulls and 


oOLner sc attererd| brennes we Giscovercda beionged 


susmect that the frasment of 12 


to the men caught belowdecks. Most of the 
bones were found neur can non, which me 
A study of the 

determine the 


have crushed the viclims 
remains 1s now under war to 
age and health of the men who went down 
with the ship. Aumong the first results was a 
stunning discovery: The pelvic bones found 
Uncer one cannon belonged to a woman 
‘~othing could have surprised me more. A 
woman on board 4 warship? Could she have 
disguised herself as a man to seek adventure 
in life? Could she have been hired on asa 
prostitute? Or is there another explanation? 





(Of all Son Hicga 2 mysteries, this unknown 


WOE Ss presence is the most haunting 


“Yo LO BEsToryY have been cif- 
i ferent if Mawritins hod not 
\W escaped? Probably not. By the 
time Olivier van Noort returned 
to Rotterdam in August 1501, other Dutch 
ships hac cracked Spain's trade monopaly on 
the Spice [slands. Within 40 years the Neth 
érlancds controlled most of Indonesia and was 
becoming ane ol the richest countries in the 
world. But, in spite of repeated attempts, the 
Dutch never broke the Manila galleon trade. 
Antonio de Morga eventually became pres- 
ident of the Royal Audiencia in Quito at age 
56, Shortly before dying in 1636 at age 77, he 
was relieved of his duties and fined 27,000 
gold ducats “tor having lewd relations with 
much publicity with many women.” 
Probably the battle changed history most 
lor the families of the hundreds of men who 
neecdiessiy sank with San Drege. see the art 
and the 
voices of truth we discovered in the Spanish 


as fitting memorials to them a 


facts we recovered from the wreck 
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Scared but holding steady, 
a Brazilian boy offers his 
against the mosquito- 
Bringing misery to the 
vulnerable, viruses cause 
common cold and measles 
to hepatitis and AIDS. 
Viruses appear to infect all 
living things—yet are not 
quite alive themselves. 
rial—the essence of life— 
they lie as inert as the 
dead until an opportunity 
arises to invade a host. a 
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The front line against infection 

@ Sealed away from the healthy, a member of a U.S. Anny medical evecua- 
tion team plays the role of an infectious patient during a drill in West Virginia. 

In a real amengency—the outbreak of a savage virus somewhere in the world— 
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the team speeds a few victims to Fort Datrick, in Maryland. There, the 
victimes receive specialized care while offering scientists a chance to 
develop a strategy to combat the virus. 61 


7 cf nl i 
vad a 


Py Mehta 








Blas 






<6 ae 
a. 4 —. on > 5 - 


yy 


| 
+ ae 


has orphaned hundreds of thousands of Ugandan children. Its swift spread 
provokes the question: How many other deadly viruses awalt introduction trom 
their hidden tropical reservoirs to the rest of the world? 63 


VIRUSES 


TRST CAME FEVER. Then Hamid 
Mansaray, a young nurse's aicte at 
& remote African hospital, began 
to hemorrhage. Blood erupted 
from his nose and mouth, It burst 

outoft capillaries beneath his skin and eyes. 

By the time | reached the village of Pan- 
zuma in Sierra Leone, Mansaray lay isolated 
in a special ward. Doctors had diagnosed an 
obscure illness called Lassa fever. Its cause 
WAS & ViTuS, an infective agent so stall that 
100,000 all clumped together would still 
scarcely be wistble: Viruses are litthe more than 
bundles of genes—strands af DNA or RNA, 
the molecules that carry the blueprints for all 
life. Yet viruses are far from simple. They 
invade our cells, causing ailments as benign as 
A common wart, as irritating as a cold, or as 
deadly as this bloudy African fever. 

The virus that causes Lassa fever is one of 
more than a dozen that researchers cal! hot 
agents— viruses that spread easily, kill swift- 
ly, and have no cures or Vaccines. Scientists 
who study hot agents at the U.S. Centers for 
Disease Control and Prevention (CDC) in 
Atlanta, Georgia, must wear suits hooked to 
outside air supplies and enter a lab via airtight 
hatches that sea) behind them. All materials 
leaving the lab must be sterilized or burned to 
ensure that nothing hazardous escapes. 

No such facilities existed in Panguma. 

“We have to take every precaution,” said 
Larry Parker, a physician at the hospital, as 
we put on medical gowns, latex gloves, ond 
piper masks: 

The Lassa virus swarms not only tn the 
hlood and urine of infected patients. It canalso 
become airborne, a major reason CDC srien- 
tists categorize this virus as hot. Itis also what 
made my chest tighten as weentered the Lassa 
feverward. [ knew that in neighboring Liberia 
a medical team hacl unsuspectingly treated a 
pregnant woman who was infected with the 
Lassa virus. Within four weeks two patients 
from the ward and two of the hospital staff 
were dead. 








Parker pushed aside a curtain and led me 
inte the dimly fit ward. Alone in one corner 
Mansaray rested under athin sheet on a metal 
cot, His chest rose and fell spasmodically. 
Wher he learned he had a visitor, he struggled 
to raise himself. “They announced my death 
in the village,” be said in a rasping whisper. 
“They said: * Hamid is dead,” Yet here Dam.” 

Indeed, Although some cases of Lassa can 
be mild, few people survive the Lassa virus ifit 
progresses to the stage of bleeding. Somehow 
Mansaray's timune system rallied towin out. 

“Hamid is young antl strong, He should 
recover completely in afew weeks,” explained 
Parker, “He is also a lucky man.” 

Mansaray probably contracted the Lassa 
Virus while caring for two small children who 
subsequently died. But the danger of infection 
lurks throughout much of West Africa. A spa 
cies of rat carries the virus and can contami- 
nate food and household items 

An even more frightening hot virus also 
resides in the cense rnin forests of Africa, Pro- 
ducing a disetse called Ebola fever, this virus 
was first documented in July 1976 when it 
struck a small village in Sudan. Victims 
became feyered and began to bleed, much as 
they do with Lassa fever. Ebola killed balf the 
peopie it infected. In September it struck 
again, in Zaire, seemingly more virulent than 
before. Sweeping through more than 50 vil- 
lages, it killed 90 percent of its victinis. To pre- 
vent an explosive epidemic in the capital city, 
Kinshasa, the #uirean government sealed off 
all roads into the afflicted area. 

Then Ebola subsided, disappearing as mys- 
teriously as it had appeared. The virus is 
certainly still around, being harbored by some 
species of animal without apparent harm, just 
as rats carry Lassa without becoming sick. 
Despite an intensive search, epidemiologists 
have not identified the species that harbors 
Ebola. Isolated outbreaks continue to occur. 

What keeps these hot viruses from spread- 
ing faster and farther? Nothing that scientists 
can document. Some suggest that, ironically, 
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ey might be killing 


their victimes can infect enough 
new human hosts to sustam an epidemui 

Like all viruses, the hot agents nord hosts to 
survive. They cannot reproduce on tieirown 
To make new viruses, they commandeer the 
reproductive machinery of cells they invade 
Viruses wise 


countess mvacon Strategies 


For the past decade the deviousness of on 


in particular—human 


immunodeficiency 
wirds, or HiV—has spread AIDS arouncl the 
workd. Most scientists believe that AIDS, like 
Lassa, oriwinated in Africa decades ago 
Lropical regions may pose the grestest 
threat of unleashing viruses, simply because 
ninin. such great concentrations ol 
different specie 
thus 
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modern air travel may offer it a free 
ride anywhere in the world 

In 1989 a 44-year-old mechanical engineer 
walked into a suburban Chicago clinic com- 
His doctors 


prescribed antibiotics and sent him home. The 
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Standard sanitary procedures at the hospital, 
mice mare stringent since the adventof AIDS, 
‘ext tine,’ 


sais Peters, “we may not be $0 lucky 
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[RISES have plagued humankind 
since the beginning of recorded time 
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math of poliovirgs, A lath-oentiury 
Arabic manuscript shows-a crazed 
dog, tongue lolling, biting a horri 
fied man: evidence that the rabies 
Wirus is also centuries old 

Sime viruses have changer the 
course of human events. Historians 
believe that the Spaniard Cortés 
and his meager force overwhelmed 
the vast nation of the Aztec in 1$21 
with help from a. virus 
Cortés's men 
which hac long existed in Europe 
but was new to the Western Hemi- 
aA pan 
rlemic that is thoweht to have killed 
more than a third of the indigenous 
population 

For centuries the cause of such 
devastating outbreaks of disease 
remiamed a mystery, By the earls 
[700s the newly invented light mi- 


a rhe i 


carriert STA pox, 


cohere. The virus wnited 
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lnesses such as smallpox and polio 
remained baffling, invisible until 
the advent of the electron micro 
scope inthe 1930s. Under this pow- 
erful new instrument, capable of 
magnifving objects 7,000 
or more, finally 
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aided the study of intricately shaped molecules 
projecting from the surfaces of these viruses 
The shapes of these projections have turned 
out to be critical to a virus's ability to function 
Fach strain of virus has its own unique confir- 
uration of surface molecules. These surface 
molecules work like keys in a lock, enabling 
viruses to pain entry into hosts by precisely 
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Sniffling for science 

8 Straight wo the nose of a University of Virgina 
student qoes a dose of a common cold virus ina 
Tresiment and prevention study, Two days later, 
another infected volunteer deais with full-fiown 
symptoms. The weeght of mucus on tissues 
(bottom) inchcates the seventy of infechon 
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Hitting the molecules on their surfaces to those 
an the membranes of targeted cells 
Until the moment @ virus enters a 
seems more dead than alive. “Alone 
can't reproduce. It can't move on its own,” 
Eckard Wimmer, 4 virolowist at the State Uni- 
versity of New York al Stony Brook told mi 
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quickly put down. We have become immune. 

Obviously the immune system sometimes 
fails to wentify'an unfamiliar strain of virusin 
time to avoid the messy battle we call a cold. 

Cold viruses overwhelm us repesterily 
because they exist in such diversity. Nosooner 
have we become immune to one cold-causing 
strain, Gwaltney explained, than we become 
siisoeplible to another. There are plenty of 
strains to keep ws sniffling and sneezing season 
after season. The large variety of cold-causing 
viruses also has stymied efforts to create a vac- 
cine against the common cold 

"Most adults catch between two anid three 
colds a year,” Gwaltney told me. 

(Cold viruses invade and multiply in the cells 
In our noses and throats. Nasal secretions may 
contain Hundreds to thousands of virus parti- 
cles, which can stick to tabletops and door- 
knobs. Encased in protective coats, they can 
survive for hours, waiting for a hand to scoop 
them up or a linger to touch a nose or eve— 
inten! portals for entry. 

“We probably pick up many colds just that 
way, Gwaltney told me. Not long ago he 
instructed a group of research volunteers to 
rub their hands with viruws-killing iodine. Dur- 
ing the course of the study those volunteers 
come down with significantly fewer colds than 
research subjects who did not use iodine. Dis- 
infecting ourselves with iodine isn't practical. 
But washing bands with soap and water can 
help us avoid colds. 

Still, it's mo guarantee. Despite precautions, 
Gwaltney usually comes down with at least 
one cold a year. “Tcatch mine from my grand- 
children,” he said 


TKE THE COMMON COLD, the influenza virus 
is Often a repeat invader. More serious, 
and sometimes fatal, flu viruses evade 
the immune system apain and again by slightly 
altering the shape of their antigens, 50 memory 
Tand 5 cells don't recognize them as quickly. 
The viruses therefore gain time, comsequentiv 
tngvering the aches, pams, and fevers typical 
ofa bout with the flu 

Even in an average year, influenza kills 
20,000 U.S. residents. It is particularly 
dangerous to the elderly ancl people whase 
immune systems are already weakened by 
other diseases, They may not be able to fight 
off the mfechon, which eventually over- 
whelms their lungs: In a bad flu season, when 
a particularly virulent strain circulates, the 
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Dealing in 
deadly habits 

@ A seductive mix of 
cocaine and heroin, 
called aoeedbail, will 
fing Puerto Alcan 
junmes @ Ortef-ruéh in 

a hOusInG propect ear 
San Juan, These meri, 
wiht spend thair days 
On the streets stealing 
and panhandiing for 
drug money, have 
IBErned to ieee (her own 
needles to avo infec- 
bon with the AlDS and 
hepatitis viruses as well 
45 other diseases, 

Yel many addicts sil 
share equipment in 
some 200 shooting -qal- 
leries-in Sen Jian ard 
ite suburbs. Each gal- 
lery fees dozens of 
cLStomears 2 clay, 
charging a dollar to ren 
the space and another 
to buy @ needle. 





DU. 8, death toll can reach 40,000 or more. 

Periodically far deadlier flus strike. Unlike 
the slightly altered new flu strains, these killer 
viruses occur when their genes become sssem- 
bleel tn an entirely new configuration that 
human immune systems have never encoun- 
terect before and thus lack any defense against. 

Five tinres in the past hundred years these 
pandemic flus have swept the globe, claiming 
hundreds of thousands of livesin a brief sea- 
son, In the spring of 1918, with the world 
engulfed in war, such a virus broke out ata 
military training camp in Kansas. Within 16 
months it killed at least 270 million people — 
nearly one percent af the world’s population 
more lives than all the battles of World War I. 
Less severe killer strains struck in 1900, 1957, 
1968, and 1977 

We're long overdue forthe next pandemic 
fu," said virologist Rob Webster, one of the 
world's leading experts on influenza. For the 
past 25 years Webster, who is based at St. Jude 
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ae, has been tracking flu viruses. Now 
he hopes to catch a pandemic flu in the act of 
emerging. Like most new 
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Every pandemic strain of flu consists of just 
‘ht genes. When two viral strains invade i 
single cell, they can mix and match genes to 
create any one of 256 possible combinations 
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Border defenses 


B® Furious at be ng confined, an urban raccoon faces a shot of rabies vaocine in 


intano, Lanada, dunng & campaign to snut out an epidemic now creeping up the 
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forms of flu. They can also pass flus on to infects cells in the lining of the mouth and lip 
humans,” he explamed. “That makes them causing painful cold sores, or fever blisters 
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i the sores spreads the virus. The 
flu tenes into new combinations.” Immune s¥stem responds quickly; But the her 

since southern Ching is the birthplace of pes virus has evolved the ability to retreat into 
most human tlus, Webster has concentrated the safety of nerve cells, where the immune 
have outilanked him. While he was search lies dormant, not interfering with the cells 
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someone was. bitten by an infected monkey 
Analvais af frowen bleocdd samples collected 
in Atrcea during the 19606 and "70s sugrest 


that HIV spread slowly at first. When the sex 
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Terms of estrangement 

i Love lights the face of 50-year-old David Castagna, dying of AIDS ina San 
Francisco rooming house, even though he has not seen his daughter Donn 
-sinca he abandoned his family in Richland, Washington, 18 years ago. 





(Castagna had no contact with his daughter until 1969, when she sent him her 
ee ee | 
‘she wrote, but have not b , 81 





sirtke, infecting and disabling the immune sy3- 
tem's critical T cells 


HIV is re 
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atively fragile ancl cannot survive 


long outside the hody. Therefore. HIV infects 


new hosts through bodily fluicds—primarils 
blood and semen. 

“Initially ADDS looks much like any other 
infection, explained Anthony Fauci. “HIV 
i readily detected in the blood. Very quickh 
the immune system begins producing antibod 
Six months later it 
may be all but impossthle to find the virusitsell 


3 to neutralize (he Vir 


in the bloodstream.” 

Antibodies to the virus persist; their pres- 
ence is what ATDS-testing detects 
however, is hiding. Where? 

Fauci showed me a macnified Cross section 
of alvmph node from one of his patients. Pea- 
size nodules scattered throughout the body, 
nph nodes normally act as filters, trapping 
viruses so that immune cells can detect and 


L tie Wirus. 


destroy them. During certain illnesses iyvmph 
noce: crow crowded with infection-fizhtine T 
anc. B cells. Then we call them swollen glands. 
A lymph node—the lion's den of the immune 
s¥etem—would séem the lust place « virus 
should 
patient was speckled with tiny black dots: 
ADDS yO 
cealing themselves in a coating of substances 
that the immune system itself makes, HIV 
Hcubsates safely in the nodes for 
years. Eventually the viruses multiply. Then, 
bloated with AV, lymph nodes deteriorate, 
Solin Viruses into the bloodstream. 
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AIDS researchers 


More Conoinoaing CMT 
have learned that HIV mutates as it copies 
self, 
within each infected person 

No longer one beast but ten thousand, AIDS 
VITUSes OW EVE An OnRssallaAnle advantage. 
The immune system must create a new and 
ditferent contingent of T cells to battle every 
new Viral strain. Meanwhile, all ADDS viruses 
can altack and destroy critical T cells 
' Saud biologist Robert May ai 
“so many different preda 
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“Eventually, 
Oxford University, 
tors amply overwhelm the immtine system.” 


OW DO RESEARCHERS keep track of the 
huge, evolving menagerie of different 
ATDS viruses? At 

National Laboratory in New Mexico, molecu- 

lar geneticist (Gerald 
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world & largest data hank of molecular infor- 
mation aboutHTy. AsT visited him.at the lab's 
FY Sequence Database and Analysis Unit 

the newest accdition was arriving: It was nota 
biological specimen. Rather itstremmec acress 
monitor as af long string of num 

vivers was downloading 
information from Eneland about the strain 
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PhIvis 
that may have killed the 25-vear-old British 
tailor in 1889. The virus would be preserved 
on a computer disk as a sequence of chemical 
cocles that describe the makeup of its genes 
Voyersshowed mecatalogs with hundreds of 
pawwes of coded sequences of the various viruses 
in his collection, AHFV has been broken into 
types, subtwpes, and strains, The priman 
AIDS virus is a type called HTY-1. To date, 
ecientisis have detected at least seven mao 
subtypes and thousands of strains; Research 
ers miso have identified another type of the 
virus, called HYYV-2, 
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Nightmare in 
the making 
A tong evening lies 
ahead for women who 
Work he Groltes of 
Bombay, a center of 
India’s AIDS explosion 
(right). Though some 
Now inset on congoam 
use, hall the city's 
100.000 sex workers 
have already been 
infected. Ewen with 
rampant warts (top, 
caused by a paplllome|” 
Virus, 6n HIY-weakened 
Worker finds caents: 
Prolessionai blood 
Donn and lat medical 
protetiures 40 soread 


HV. “We need to fight 


nency, nal a mers 

health prottern,” sas 
Bombay doctor lshwear 
Gilada, who treats and 


COUNSHS Sox WOrteTs 

















Computers can compare the genetic 
sequences, determining, for example, how 
Bin viral strains are. Such 
cOMmpUrisons enable scientists to track the 
movement of HLV around the world. Recently 
researchers discovered that a strain of HIV 
that began to spread among Romanian 
orphans in 1989 is virtually identical to a 
minor strain first spotted in Hrazil several 
years before, Myers speculates that the virus 
was Carried halfway around the world in units 
of contaminated blood. [In Romania it gainer 
its first foothold in the country's seaport 
towns, Where it remains most prevalent 
-l may not be lethal or 
even cause disease at all, Researchers are fol- 
“wing a group of patients in Australia who 
have been Infected with a single strain of HIV 
tor more than 12 years without showing signs 
of AOS, Other strains are unusually virulent. 
One strain of HIV's simian ancestor, SIV, 
recently studied by researchers killed within a 
month all 20 of the monkeys it infectec. 

What makes one strain benign and another 
swiftly lethal has become the focus of intense 
ecientific study. Could deadlier human ATDS 
Viruses evolve? Could ADDS become an air- 
horne disease? Could strains arise that kill as 
swiftly as Lassa fever? 

Vivers answered cautiously, “AIV is evaly- 
ing a hundred million times faster than we 
hre—perhaps as fast asanything on the planet 
As the pancdemicspreads, the opportunities for 
evolution increase. Certainly there are con- 
straints on how HIV can evolve. A-virus that 
hecomes airborne might not be able to infect 
T cells, for instance, But this is an extraordi- 
narily restless virus. | think we should be pre- 
pared for anything.” 
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Some forms of HIV 


ORE THAN A PECADE into the 
demic, drugs 
| Hight many of the tnfections people 
with ATDs develop. But only.a small number 
of drugsapproved for use inthe U. S.—suchas 
AAT, ddl, and ddC—attack the virus direct- 
ly. And over time ALY outsmart: each of them 
by generating resistant strams. Researchers 
hope to develop a more effective combination 
Of rues, cach targeting a different part of the 
virus. Meanwhile they are testing more than a 
fozen potential vaccines, but no one expects 
an effective shot against ADDS to be available 
before the end of the century 
Even if an effective treatment or vaccine is 
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A lesson in 
staying alive 
@ The opening of a 
condom draws.4a crowd 
of schoolboys in Abi 
djan, Cote d'ivoire, a6-a 
health worker explains 
proper use for protes- 
hon against AIDS. The 
city's nightclubs and 
Slreet Kiosks now sell 
COncoms, some al sup- 
sidized prices, alongside 
beer and cigarettes 
T-shirts, rip massages 
on the racio, and AIDS 
AWErENees parhes-all 
promote safer sex 
Convincing peopie to 
lake the simplest pra- 
Caubons—use con- 
Cons, get immunized, 
drink and wash in clean 
Wwater—may be the best 
fret line of defense 
againat Viral invacdarg 





i will have to be cheap and portable 
enough to reach those at risk in the world’s 
poorest countries, many of which have been 
hardest hit byt |Piine pandemic. 

"There are times when we haven't room for 
one more mat on the floor,” Sister Mareuret 
(Sullivan said as she led me through a 
crowded ward at Kitovu Hospital in Uganda's 
Masaka district. [ watched a-mother feeding a 
young? man blinded by the disease. Nearby, 
a woman no older than 30 and barely more 
than a skeleton fought for breath, 

AIDS erupted early in Uganda. Vears.of 
civil war anc social dislocation helped spread 
it. In many parts of the country one in five 
adults are now infected. The sick and dying 
have overwhelmed already burdened hospi- 
tale and rural health centers. 

“Every family hes lost someone,” said Sis- 
ter Ursula Sharpe, director of the Kitovy 
Mobile Home Care and Orphans Program 
“Parents are dead. Aunts and uncles are 
dying. Children of 13 and 14 are leftte manage 
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(irganization, told me as we climbed: 
stairway to one of the thousangas of brothels in 


the red-light district of 


‘Men from the countrvside come here, 


Inasmall room decorated with garish movie 
posters and brightly colored religious icons, I 
asked the women how many men they enter- 
tained éach night. Three or four, they told me. 

“Tia fellow doesn’t use a condom, we send 
him out,” a prostitute named Lata told me. 

Despite what they may tell visitors, many 
prostitutes here and throughout the world 
can't turn away men who refuse to use con- 
doms. [f they did, their children would go 
hungry. In brothel after brothel, I watched 
Gilada write out prescriptions for treating 
gonorrhea, syphilis. and other sexually trans- 
mitted diseases 

lf they are spreading, so & ADDS. 

The virus i also surging among the coun- 
try's intravenous drug users, who have 
become infected by contaminated needles, as 
well as among professional blood donors. The 
Indian government recently instituted a na- 
tionwide blood-screening program. But in the 
city of Latur, 300 miles southeast of Bomhay, 
the director of a blood bank shook his head in 
diseust, "They tell us we must screen the 
blood. But how? We have run out of test kits.” 

Meanwhile, Some unscrupulous doctors 
buy blocd from professional donors, many of 
whomare known to be infected with HIV, and 
inject it clirectly into their patients. 

Two years ago the Indian government 
announced 4 five-year plan to stop AIDS, 
which includes education programs, condom 
distribution, and improved blood screening. 

“Five years!” Gilada said angrily. For 
many in India five years will be too late. In 
1985 fewer than one percent of people treated 
at venereal-cisease clinics in Bombay carried 
the AIDS virus, By 1992 the number had 
climbed to almost 9 percent. Today more than 
20 percent—one in live people —areé infected. 
“What will become of us when rillions of 
people a year are dying of AIDS tn India?” 
Giladaasked. “How will we cope?” 


NW ALL BUT INVISIBLE BUNDLE of genes, 
ta virus called HIV, has changed the 


world. As we struggle to slow its 
spread, researchers now warn that other viral 
threat: are certain to-arise. In 1992 experts at 
the U_5. National Academy of Sciences iden- 
tiftedd 27 viruses that pose adanger of sparking 
new epidemics, The list includes familiar 
wiruses, such as influenza, rabies, yellow 
fever, ancl measles. More exotic viruses, how- 
ever, have already emerecd in the U.S. 







Last May physicians in Gallup, New 
Mexico, struggled in vain to save a 19-year-old 
man whe had collapsed suddenly of arunaway 
lung infection. The youth, healthy and-strong, 
had been a cross-country track star. 

New Mexico deputy medical investigator 
Richard Malone felt a shudder of dread when 
he arrived at the emergency room. “We'd had 
i.case just like this only a month before—a 30- 
year-old woman with flu-like symptoms sud- 
denly rushed tothe hospital, unable to breathe. 
We had no idea what caused her death.” 

Malone soon discovered a more chilling 
fact. The young track star had beenon-his way 
to attend his fiancée's funeral when he col- 
lapsed; she'd died five days before of a simi- 
larly swift, mysterious lung infection. 

“A lot of ws thought ‘this is it—a new killer 
flu,’ " recalled one researcher. Tissue samples 
were rushed to the CDC. Scientists in the Spe- 
cial Pathogens Branch identified a hanta- 
virus, In Asia and Europe hantaviruses cause 
a sometimes fatal kidney disense, affecting as 
many as 200,000 people annually, 

COC researchers now believe the south- 
western Hantavirus, a relative of the Asian 
strain, has been carried for years by common 
deer mice that range across three-quarters of 
the U.S. They find hantavirus in almost 30 
percent of the deer mice they have recently 
tested in the Southwest. Rodent populations 
may have exploded as heavy rains last vear 
éendeca long drought in the West. Hantavirus 
may, in fact, have long been present. It may 
have caused isolated and unexplained fatal 
lung infections over the years. CDC lahora- 
tory scientists have now confirmed 69 cases of 
the newly identified disease. They worry that 
new strains of the virus, capable of sparking 
even deadlier epidemics, could be emerging. 
Will we be reacy? 

“Certainly we're better prepared now than 
we were 20 years ago, when HIV began to 
spread," said epidemiologist Donald Hencder- 
son, Whe led the international campaign to 
eradicate smallpox. He and otherexperts have 
urged that “viral listening posts” —laborato- 
nies equipped to rapidly identify emerging 
Viruses — be set up around the world. 

Could such an outpost, alert to early signs of 
trouble, have detected HIV when it first ap- 
peared? Possibly, Could we have stopped it? 

“AIDS has. taught us humility,” Hen- 
derson acdmittec. “That one little virus has 
reminded us how much we still have to learn.” 
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Living with a lethal intruder -— 
A family struggles with AIDS 





@ Swollen tymph nodes in Fanny 
Tremblay's neck mean her body Is 
still fighting the AIDS virus. Her doc- 
tor, Harold P. Katner, checks them 
every few weeks. At the start of his 
practice in Macon, Georgla, In 1985, 
Katner had two AIDS cases. Last 








year he saw some 100 new HI'V- 
infected patients —44 percent women. 

From a comfortable New York fam- 
ity, Fanny took wp with a fast crowd 
while at college in Atlanta. “! had that 
very New York attitude,” she recalls. 
“No one could tell me anything.” 

she soon dropped out of school, 
moved in with a bisexual drug addict 
to shoot up. “I fell in love with the 
child in 1988, she tested positive for 
HIV—a development she calls “dev- 
astating." Now 30, she takes 20 pills 
a day to bolster her failing body. 








@ The fallout from an argument settles his cocalne habit. “We had lots of 
in hands, her former husband, Scott, a born-again Christian now free from 
also HIV positive, was unable to kick illegal drugs. “| would be snapping at 








Scott often landed in jailondrug — of a ruptured aneurysm in his brain, 
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BA snuggle with Jason—and the 


knowledge that he is healthy—boosts 
Fanny's spirits. Like 70 percent of 
babies born to HIV-positive mothers, 
he tests negative now that Fanny's 
womb, have cleared from his system, 
Planning for the inevitable, Fanny 
has written a will and found a couple 
at her church to adopt Jason and 
Jasmine. She is also introducing the 
children to their roots—the Latin 
Caribbean side of her family in Miami, 
the Jewish side in New York. “I don't 








ever want them to forget who they 
are,” she says. A photograph of 
Fanny taken a lifetime ago in board- 
ing school connects Jasmine to her 
mother's childhood (bottom left). 
Every day that Fanny stays alive 
for the future. To raise her energy for 
their after-school time together, she 
schedules a midday nap and dose of 
vitamins. “Heaven sounds wonderful 
to me. I'm ready to go," she says. 
"The most important thing that keeps 
me back is the babies.” 
Encouraged by Dr. Katner, Fanny 
shares her story so others can learn 
from her mistakes—a further reason 
for her to keep going. After a talk at a 
high school outside Macon, students 
“They can identify with me,” she 
says. “I tell them we're all responsi- 





bie for our own actions." 0 
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A cocoon-shaped bale of 
enough fiber for the felt skins 
of 20,000 tennis balls—and at 
of two bodybuilders. In Los 
Angeles discarded garments 





get a second chance as indus- 
trial rags and carpet underlay. 
Such recycling keeps clothing 
out of landfills, where it makes 
up 4 percent of the trash 
dumped each year. 


ULIE LEWIS Walks on a& dream come true. Stice she was a teen- 
ager, inspired by the rallies of the first Earth Day in 1970, she 
yearned to turn waste into something worthwhile. Now the 38: 
year-oldis vice president ofa company she founded called Dein 
She calls her recy chert Invention the | re PA me LET 

Its cotton-canyvas fabric is rewoven from textile scraps, The 





fonm padding was designed to cushion chairs. Factory-reject 
coffee filters and file folders go into theinsole. Adel recw lord girs Celery Des, 
re rubber, anc plastic trimmings leftover from the manufacture of cis- 
posahle ciapers 

The shoes look handsome, durable, and ready for the outdoors, like 
Julie herself. Her Portland, Oregon, firm snips 100,000 pairs annuall, 
sald for 340 to $70 in stores across the country: And whent 
Siri them back to Deja to he recycled! 


“TL realize this is not the answer to the nation's trash problems,” saic 





ley Wear OU? 





Julic as we looked at her new line of born-again lrogans. sneakers, and 
light biking boots. “But I wanted to set an example to other industries 
and stimulate the demand for recycled products.” 

Herstart-up wasn teasy. She had to beat the bushes for recycling oper- 
abions to supply the materials, and most American shoemakers brus! 
nside hericdeas, Relic tanthy she eave ber assembly contract toa OM DAS 
in Taiwan. “They make a better shoe for the money,” she said. “1 want- 
ed hirh quality se recvclinze wouldn't get.a bod name” 

Julie's struggles with acceptance and financing typify the rapidl 
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ving recycling industry, But ber success—ten million dollars in 
private venture capita! so far—reftiects the promise, In thousands of 
wWwHvs her ingenuity 1s being repealed acrass the country. 

ol since Work War TW, when enemy submarines threatened the 
Import of raw mitterials and our national survival was at stake, has the 
iervor lor recycling run so high. Just over a thousand curbside recycling 
programs existed tn the United States in 1988: todav there ore more 
than 5,000 such programs gathering recyclables from 85 million people 
Nearly 65 percent of our aluminum cans are reincarnated, along witha 
Quarter ol out paper and steel cans and 20 percent of our glass. The 
renewed interest is spurred by a range of concerns: loss of landfill space 
andfills, dwindling natura 
and, perhaps, A growing comprehension of ourunmatched squandering. 








contamination of groundwater by resources, 

The U.S: leads the world in waste production, according to the Envi 
ronmental Protection Agency, generating some 200 million tons a ‘year, 
enough to fill a convoy of garhage trucks stretching eicht times around 
the globe. Each of ws discards 3.6 pound: a day, almost twice as much #5 
Lhe average German 

Chiher nations feed on our high-quality leavings. Tree-poor Taiwan 
buys used paper to make more paper. Japan takes twisted metal and sells 
it back to us as curs. Scrap iron and wastepaper top the exports leaving 
New Vork Harbor. We are the Saudi Arabia of trash. 

Landfills get two-thirds of what's left behind. (That's based on weight 
rather than volume, asare all such calculations inthisstory.} Butmuch of 





the heavily populated East (Coust is expected to run out of acceptable 
lancdAll spare in this decade, anc the EPA estimates that within the same 
NOEL LOVE, ddentor writer for the magazine, left the GEOCRAFHIC last March 
after 25 veors to freelance. His articles have covered subject as diverse os ol 
spills and Mark Twain, as far-flung as Michigan and North Yemen, This is the 
seVEnth GEOGRAPHIC byline for phitographer Tost AZEL. whose most recent 
contribution was “flentral Park, (hastin the City,” m the May 1993 issue 





A pile of trash covers 
the San Diego yard of 
Curt and Judy McCarty 
and their children. At 
left is about what the 
average American fam- 
ily of four now recycles 
in a year: 1,100 pounds 
of aluminum cans, glass 


containers, plastic 
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bottles, steel cans, 


newspapers, and card- 


board. At right, in bags, 


is the 5,300 pounds of 
trash that is discarded. 
Recycling is catching 
on—especially in their 
“anvironmentally cor- 
rect” city, but there is 


still a long way to go. 
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One step away from meltdown, briquettes of compacted metal still bear witness to their 
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previous lives as beer cans, aluminum foil, brass planters, heater cores, and wire. 








In ChE mace from shipping pallets and walked on floors tiled with 
crushed lightbulbs. I visited recycling offices that hummed with the 
enthusiasm of a1 Hn pais NeAdouarters 

“ve worked for several large compantes and never before seen the at- 
litudce of the people working here,” saicd the head of a California firm that 
recycles motor oll. “There is a sense that we are doing something right.” 

Yet recycling, proponents stress, has grown beyond a feel-good trend. 
“Recycling & where the environment and the economy meet,” said Phil 
Bailey, “lt s becoming an integral part of business and industry.” 


One indicator: Later this year glass and high-grade plastics are expect 


ed to join soybeans anal corn as commecities on the Chicago Board of 


Prade. If trading goes well, other materials will be added, and the board 


may otter futures contracts. The 1980s gave us the junk boned: the 19004 


may Dring us, in more Wis than one, the junk foture 


‘ERE SHOW recycling works, wenerally. A community decides to 
divert waste from a landfill, In addition to the regular garbage 


trucks, new haulers with separate compartments must now go 





out to pick up newspapers, beer cans, pickle jars, detergent bot- 
Wes, and other reclaimables. At a recycling center the materials are fur 
ther sorted and compacted for sale to a manufacturer who makes them 
Into new products. Yard trimmings and wooden construction debris 
two Of Lhe largest components of landhlls after paper—may be com- 
Posted at the center anc offered directly to consumers 

Some private companies pay for dropped-off recyclables, but most col- 


lection is operated or subsidized by local and state governments 
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The pacesetter is Seattle. It recovers 45 percent of its waste ¢ Om pared! 





with a ly percentaverage forthe rest of the country. Success is pinnedtoa 
“Paty as you throw’ program! Residents who recycle best pay the least 


for removal of their trash 





L million 
tons 
recovered 


1.7 
millican 
tons 
discardad 


Cash crop, aluminum 
cans are about 20 per- 
cent cheaper to recycle 
than to make and require 
5 percent of the enerpy, 
Car parts and home 
siding are other candi- 


dates for recycling. 


Nothing stands in the 
way of recovering steel, 
which is 100 percent 
recyclable and can be 
reprocessed almost in- 
definitely, Like alumi- 
num (above left), steel 
is sturdy and has a long 
shelf life, making it 
ideal for food contain- 
ers. Environmentalists 
would disappear if other 
materials were a5 easy 
to reuse as aluminum 
and steel. 


1.9 million 
10.4 million 


tons 
discarded 


“Our recyclables are picked up for nothing,” explained Sally Kentch, 
who was setting cut her papers, cans, and glass and plastic bottles one 
rnorning as I rode the rounds with a recvcling truck in « north Seattle 
neighborhood, “Butwe pay $15 amonth tothe city fora 20-galloncan for 
garbage that can't be recycled. If we don't recyele well, we may need two 
garbage cans, which costs twice as.much.” 

With the fees charged for the garbage cans, Seattle covers its weekly 
garbage pickup and pays two companies to pick up the recyclables, The 
companies sort the materials and sell them at a profit. 


Bb AYT-AS-VOU-THROW can be hard to swallow when trash collection 
has been a service paid for invisibly out of property taxes. Six 
years ago Florida decided it bad no choice. Groundwater in the 
fourth most populated stute sometimes sits only three feet below 
the surface, easily affected by pollution from landfills, So the Solid Waste 
Management Act of 1988 ordered counties to be recycling 30 percent of 
their waste by the close of 1994 

None have succeeded like Palm Beach County, population 900,000. It 
responded witha 1,320-acre waste-processing complex paid for by annu- 
al assessments of $230 per family. Complaints about the cost were so 
fierce that the county felt compelled to fire the originator of the program, 
which now wins national awards. 

Paper, glass, plastic, and metals are sorted and sold. Combustibles 
euch as kitchen and yard waste drive asteam-powered generator supply- 
ing electricity to the center and 30,000 homes. Other yard trimmings are 
mised with sludge from a water-treatment plant andl dumped into 84- 
yard-long concrete composting trenches. Fans force air through the mix- 
ture, and clawed machines stir it once a day. 

“In three weeks it's nitrogen-rich dirt, said Mike Perrott, thrusting 
under my nose a handful that smelled like forest floor, “Orange growers 
pack it around their trees.” 

Leftover garbage going into the lined and monitored landfill im the 
complex has been cut by two-thirds. 

“It's fascinating, seeing things come in as junk and go outas landscape 
cover,” said Malcolm Burrow, who makes mulch from building debris 
hauled to the site, “People say, ‘How could you work ina dump?’ I tell 
them, “Come see what we're doing and you won't call it adump. ” 

But not everyone praises recycling, | beard economic arguments 
against it as well. “Implement- 
ing programs is expensive, and 
it's difficult to. sell the materi: 
als.” save Lynn Scarlett of the 
Reason Foundation, a Los Ange- 
les think tank. “Sure it works 
sometimes, but it doesn’t make 
sense to ship recyclables to mar- 
Eets halfway across the country 
from areas where there is still 
landfill space.” 

Programs that look promising 
on paner sometimes flounder in practice, In Germany, for example, law- 
makers were praised in 1991 for requiring manufacturers to recycle their 
packaging —notliterally to take it back, but to pay a second party to recy 
cle the volume of packaging they were producing. Many businesses sig- 
nailed their compliance by marking their products with a green dot, But 








LOS 


without any system of enforcement, some dois appeared that were not 
backed by recycling contracts. And the packaging piled up beyond the 
recyclers’ ability to process it. Green dots began showing up in landfills, 

“Implementation of the law has been faulty, but the concept of manu- 
facturer responsibility ts good,” said Bette Fishbein of INFORM, a New 
York environmental research group. “Ttchanged the way German com- 
panies think about preparing and wrapping their products.” 

Laundry detergents were made more concentrated to fit into smaller 
boxes, toothpaste tubes went on the shelves without boxes, and plastic 
wrapping was reduced. 

In the U.S. the first surge in recycling 
was also marked by mountains of un- 
claimed bottles and paper. The gluts have 
shrunk but not vanished. Supporters say 
it just takes time for regional markets. to 
evolve and close the loop from manu- 
facturer to consumer and back to manufac- 
turer again. 

“We underestimated people's response 
torecycling, said David Dougherty, direc: 
tor of the Clean Washington Center, a state 
agency in Seattle that develops markets for 
recyclables. “They cid it so well an over- 
aupply resulted, But seeing those materials 
eo beering has made people realize the need to create markets for them." 

Minufacturers actually pursue the materials collected at the city recy- 
cling center of Bloomsburg, Pennsvivania. Carol Webster, the manager, 
OVeErsees an operation as organized and blemish free as the checkbook of 
an accountant, which Carol happens to be. “Kecycling is a business," 
she told me. “It's out of the hands of Boy Scouts and volunteers, 

“Aly books show a profit because our markets are well established,” 
she said. “We know we can sell our product because the manufacturers 
know it's clean and well sorted. [just wish the markets could be closer, to 
lower my shipping costs.” 

Months later a paper-recycling mill opened within an hour's truck 
ride, and Carol began shipping to it this spring. 

“These local industries popping up will make recycling work,” said 
the National Recycling Coalition's KRathicen Meade, who followed mar- 
kets for four years as the ecitorof Recycling frmes, an industry newspa- 
per published in Washington, D.C. “New mills, new ideas like Julie 
Lewis's shoes, a guy making garden hoses out of recycled rubber—they 
will all he part of the solution.” 


NW THE SALVAGING FRENZY of World War I, car radiators became 
carbines and an electric iron was said to equal the steel in two GI hel- 
mets. A vintage poster shows a Nari plane in flames beneath the 
headline, “Your scrap brought it down.” 

Compared with the 12,000 community recvcling programs now under 
Way, more than 21,000 salvage committees were created for the war 
effort, out of about half today’s population, Aluminum gum wrappers 
were stripped for airplane fuselages, and cooking fat fueled explosives. 

The habit hung on after the war, From my boyhood onan lowa farm I 
remember rag rugs, jelly jars turned glassware, and shirts my mother 
made out of bright, floral feed sacks. My brothers and I went to school 
looking like we'd just been to Hawaii instead of the barnyard. 


104 









Paper 
Giant success, environ- 
mentally sound bath- 
room tissue rolls off the 
line at the Fort Howard 
Corporation. Made of 
100 percent recycled 
paper, this spool will be 
cut into 80,000 rolls 
like the one held by CEO 
Don DeMeuse. Each 
year the company recy- 
cles enough paper to 
cover a hundred-acre 
landfill 18 feet deep. 
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Our disposal habits were less virtuous, Once a vear we hauled a truck- 


load of cans, bottles, and othersolid waste to an obligme neighbor's pas- 
ture, where we dropped the tailgate and pushed itintoagully. Théetrickle 
of water below turned tea-colored and stank 


As the postwar economy boomed and memory of sacrifice faced, our 


castotis graduated fn a county cump he ah ms brother Marv, uh still 
farms the homeplace, drives 15 miles to drop his trash in county recy 
cling bins. His wife, Agnes, first removes the labels from steel cans that 
mikot be refashioned into bicycles or nails When | pointed to count 
Insiructions Saying removal wasn't necessary, she shrugged and said 
“Well, can't burt.” 

“AL certain practicality endures in the Midwest, an attitude of ‘why 
throw these things away,’ "said Kate Cooper, state director for solid- 
waste programs in Madison, Wisconsin. “Alen, communities with fewer 
people can make décisions fast.” 

Half an hour north of Madison, rural Columbia County went from 
relying on open-air dumps to a disposal system that verges on magic. At 


Turning out to paint 
their town, San Diegans 
sort old latex and 
oll-based paints ata 
recycling-day collection 
site (above left). Tested 
for PCBs, toxic-free 
pigments are remixed 


and used in public 
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Re 


beautification projects. 
“Volunteers provide 
the people power, and 
we provide the paint,” 
says councilman Juan 
Vargas, who, with area 


residents (above), 


wipes out graffiti one 


stroke at a time. 
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the recycling center [saw the usual stacks of baled paper ond cans, the 
piles of bottles. But the centerpiece of the program is the county s answer 
to the remaining organic waste and perhaps to soil erosion as well 

‘At the time we decided torecycle, acommittee member saw an article 
in the (;EOGRAFHIC* about a composting program in the Netherlands,” 
explained Hill Casey, director of the center, “Un vacation in Europe be 
Wisited similar operations, and we adapted them for our own use.” 

Two revolving steel drums lie on their sides like supine silos, 11 feet 
high, half the length of « football field, slanted at a 3 percent grade 
Into the upper ends goes anything that once lived—lenves, grass, food 
scraps, some paper, and, at the moment lapproached, three romd-killed 
deer, Broken down by bacteria, water, and air in the churningdrums, all 
emeres a week later at the other end as dirt, black and crumbly as you 
want in your garden, And probably more germfree 

“The decomposition. creates temperatures of 150°F,” said) Casey 
“Within three days that kills any pathogens that might exist.” 


*See Peter T. White's " Pascinating Woeld of Trish” in the April 198) issue 








Destined for trouble? A 
train heads across New 
York Harbor to pick up 
Sludge from sewage- 
treatment plants for 





delivery to a test ranch 


in West Texas. There, 
disposal company reps 
say, the waste revives 
depleted rangeland. 
Antisludge activist Bill 
Addington disagrees: 


“This isn’t recycling. It's 


an 80,000-acre dump.” 


eEcvcHne 





The nay dirt is windrowed for sale to local farmers. What Columbia 
County sends to the lancdfill—plastic trash bags and other Inorganics 
screened out in the silos—is 40 percent of the total! fecl in 


UT WILL WHAT WORKS for rural Wisconsin, Palm Beach County, 
and Seattle play in a community of seven million? Not, very 
casily, in New York City 

Trash creates one of the wonders of the Big Apple: Fresh Kills 

Landill, among the world's largest man-made structures, a 3,000-acre 

mountain range of garbage 150 feet high at its tallest peak. 





The city launched an extensive recycling program In 1989 because 
State law required it. Three years Inter 29 of its 59 community board dis 
tricts had some sort af recycling. The state supreme court ruled that the 
city was dragging its feet and ordered a renewed effort 

The mayor's office blamed the delays on citizen resistance, low prices 
for recyclables, and union regulations. And there is a physical challenge 
in urban recycling that not even Seattle has salved— dllecting from 
high-rise apartments 

A city commissioner reported that recyclables cost $300 aton to gather 
and process, compared with $200 a ton for incineration or landfilling. He 
recommended builcling more incinerators 

Recycling groups disputed the accuracy of his figures and pointed out 
that the report ignored damage from air and groundwater pollution 
Finally the city revised its estimates, dropping recycling costs to $240 a 
ton, with reasonable prospects of further reductions, 

A= people learn to sort their waste, and the pickup of both garbage and 
recyclables becomes more efficient, recycling could actually be cheaper 
Besides, | fount, peaple wiint to dott! 





Perched like peacocks in the snow, Adirondack chairs made of discarded skis are 























popping up around Aspen, Colorado, a recycling mecca where old skis go to retire. 
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Conducting my own poll, I strolled in the Park Slope community of 
Brooklyn, a test case for intensive recycling. Residents emerging in late 
afternoon to sit on the steps of their low-rise apartment houses talked 
enthusiastically about sorting their trash— paper in the green can, plas- 
tic, glass, and metal in the blue one, bagged food waste in the black one, 

“We live surrounded by concrete, and sometimes | wonder what I can 
do about the environment,” said Leslie Newman, holding an infant 
while two older children romped around her. “Well, 1 can sort my 
trash." 

A dissenter shared the stoop with her. “I just moved here, and, hey, 
I've got-enough to deal with,” he said with a put-upon shrug. “I try, but 
ita thing isa lithe more work, you might not do it, right?” 

“I disagree,” countered Leslie. “It's a littl: more trouble, but I feel 
good about it.” 

By late 1993 all $9 districts were taking the trouble to recycle 





OOK ON THE BACK of the next birthday card you buy. Odds are it's 
printed on recycled paper. The cereal box you reach for each morn 

Ing might be reclaimed from newsprint. Paper—37 percent of our 
| nation’s waste—is one of the easiest materials to recycle. Of same 
fO million tons made in 1990, more than 20 million tons were recycled in 
the U.S. or exported for recycling 

“Why cut down a tree-to make a newspaper with a lifetime use of 
just over 20 minutes, then bury it?” asked David Dougherty of Clean 
Washington. “You can use it six times over, then burn what's left 
lo create energy.” 

Paper is usually made from chipped wood, softened into a wet mush 
and formed into a thin sheet. Recycling repeats the process with the 
paper itself, removing the ink, glue, and coating. But that process breaks 
down some of the fibers, requiring the addition of new pulp to maintain 
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Plastic 

Stones won't shatter 
this glass house, actu- 
ally a window con- 








headlight lenses. 

Yet recycling plastic 
has its problems: The 
many varieties are 
difficult to sort, and 
chemicals stored in 
contaminate repro- 
cessed material. 


Reeveling 


paper strength: “Recycling paper will never completely eliminate cut- 
ting down trees,” said industry consultant William Moore of Thompson 
Avant in Atlanta, “but it could mean cutting fewer trees.” 

Nearly half our newspapers find new life, most as newsprint, some a5 
cardboard boxes, Recycling advocates want lo see even more newspa- 
pers become newsprint again, to delay the journey to the landfill or the 
incinerator. Papermakers, geared to produce newsprint from virgin 
pulp,-are slowly coming around. 

Legislation is helping to force the change. ‘Twelve states anc the Dis- 
trict of Columbia now require that newspapers be printed on paper that 
contains some recycled fiber, In 15 more states publishers have agreed to 
do this voluntarily. Scrambling to meet the demand, newsprint makers 
in Canaria (where about halfour newsprint originates) andthe U.S. have 
invested more than three billion dollars to add de-inking facilities. 

For magazines “it's possible to make recycled paper that matches 
the quality of paper made from virgin pulp,” said Moore, “although the 
extra processing raises the cost. Your magazine could be printed on recy- 
cled paper, if there were enough of asupply.” 

At the moment, there isn't. The cover of NATIONAL GEOGRAPHIC 15 
printed on reeycled-cantent paper, butit will be several years before sup- 
pliers can find sufficient amounts of de-inked fiber to meet the needs of 
the entire magazine, some 50,000 tons annually. At current prices this 
will add two million dollars a year to the GEOGRAPHIC's paper bill. 

After corrugated boxes and newspapers the biggest paper component 
in: landfills is office paper. Within arm's length of my desk sits a card- 
board recycling box. Into it flows a steady stream of old corresponcence, 
reworked manuscripts, and memos, White office paper bring: a pre- 
mium priceon the recycling market, about $140 a ton. But little of it will 
pass over my desk again 

“Most of it goes into tissues and paper towels, one step away from the 
lancifll,” said Alan Davis of Conservatree, a San Francisco marketer of 
recycled white bond. “Governments will have to require using recycled 
office paper to make companies change.” 

I found other small but growing markets for used paper. Near Seattle, 
retired building contractor Ed Story is pushing paper as insulation. 
“Paper—cellulase—was a major plaver in the industry until fibergiass 
took over in the 1960s," he told me. People thought that the new material 
would be more fire-retardant. “But [we seen tests," says Story, “and 
I'm convinced that cellulose can be even more fire-retardant than fiber- 
glass and can insulate much better.” 

It was 4 damp winter day when IT helped Wisconsin dairy farmer 
George Plenty scatter bales of shredded paper around his barn. “It's 
cheaper than straw,” he said, “but ifthe price were the same, | wouldn't 
go back. Paper keeps my cows dricr and less prone to disease.” 

When sodden with manure, the paper is spread on fields and returned 
to the soil. The manager of the local recycling center that supplies the 
paper bales told me he cannot always keep up with demand 


NA WARM AFTERNOON in Orlando, Florida, [ drained a plastic 
solt-irink bottle and tossed it confidently into a recyelme bin. 
Plastics account for8 percentof our trash, third behind paperand 
yard clippings. Mace from a wide range of natural gas and petro- 

leum recipes, they cdo not mix easily for remaking into new products. 

And, as with the paper market, the plastics industry favors making plas- 

tic out of raw tmateriols. Asa result we recycle only 2 percent. 
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store gasoline or insecticide in the containers before discarding them 
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Glass 


“Glasphalt” plitters on 


Manhattan streets 
paved with a mix of re- 
eveled glass bottles and 
asphalt. Such innova- 
tions move recycling 
along an upward path, 
as consumers exchange 
rampant waste for envi- 


ronmental awareness. 
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Article and phot eTaphs ty 
MICHAEL S. QUINTON 





Fledged at last! For ten weeks "ve 
ved on intimate terme with a pair of 
roshawks as they incubated their eges 
ond brooded their young. Now one of 
these three chicks 15 perched, talons 
tithton @ branch, Working it wine 
ready to Ay 

Dav after dav [ve watched the 
female turn the eges, chonge her posi 
LT, resettle ion broil, trey to ret com 


fortable. I'm 35 feet up a tree ina 
small blind trying to do the sume: It's 
wel: it's cold; [im cramped: I'm still in 
the: first season of my held work 

But through all this, I'm coming to 
know this largest of our native accipi- 
ters, of hawks of forest habitat. Can 
the northern goshawk hold on ac ever 
more western timber 15 logged? So far, 


1 
there 4 no answer 
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every Single day, CH course, | 
Ween then from time to time 
Weartng identical clothes is 


part of mv strate EY lo Heep a 
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Unchanging routine so 7 can 
hapitiate this coshawk mer to 
second vear of my study, ["m 


photographing & female perched 





my presence. Here, in th 


on 2 3madl branch (below) and 
tlhe eit 1 ACAIMSe the SK} | 


REED my distance, | don't make 
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fires; and when | climb into m4 


ree Giinel, 


it's before sunup 
20 48 not to disturb the birds 
Only when [I'm out of thi 
blind and on the greunel co | 
DAVE ANY Chance of obser, ine 
the fernale huntine prey on the 


forest floor beneath her test 


Korth Arnierican 
range of the 
oe aa qgoshawe kk 
jae piter germtilin! 


\ i Year-round 


(Sj Weicker 
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she rarely goes far afiel when 
she's raising her young. Usually 
ane eri hes close bo the Test nrc 
ves a wailing call (righti, 
which seems to signal her mite 
to deliver prey. Just back from 
the hint, he has ranged far to 
find the food for their survival 
Viy tent is pitched leas than 
ten yards from a clear-cut sec- 
tion in national forest. It hes 
within a larger mosaic of heavils 
Pea arene, Tee Pun LACons, 
and old-erowth stands om the 
Idaho side of the Centennial 
Mountains along the Continen- 
tad Divide. Mey first year's stud 
cle was just over the divide in 
Wiontina, where conditions an 
chaser to real wilderness 
Northern coshaw ks rane 
widely across: North America 
map, above) with varying suc. 
cess. [hese ore adaptable 
birds—to a point—but they 
secim to do best in mature forest 
habitat. Many who love these 
aMendiad raptors worry for their 
future in the West if clear-cut 
logging goes on chewine wp 
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HEENING tall feathers a5 she 


at the Montane site (above) 
pase for lomg. ()n 
constant alert for danger, the 


won't he ate 


eoshuwk mather remains on the 


nist until nt? mate Songs Pres 


to a perch close by. Then the 
male takes a turn at incubating 
While 4he eats 

When finshed, she 
and the pair share the nest for 
An (natant as they change shifts 
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Here the Idaho female (right, 
at right) quickly settles in, and 
the male speecds off to the 
Urienecling hunt 

Strmiierthan the female, 
the male goshawk preys mosth, 
Mm SIT l-to- medium-size bare 
cur ke flickers jad robin 
Which he delivers to hes mate 
partly phicked and reac 
Lt Cnt 


[ heean my nest watches in 


iioubates heres. the female 


Vinay, when there was still plents 
of sew on the ground. (lacier 
lilies Were in bloom in Montana 
when the eges began to hatch in 
early June and I got my first 
sight of the chicks (facing page) 
he goshawk pair worked 


nonstop, thowan the female took 


Hime to watch intently as aomule 
deer came bounding by uwnder- 
neath with a coyote im pursuit 
tas 1 fhe art | lia 1 Time ‘ an iy 
eoon Cie red Incian pamtoriush 
bloomitg among the greens of 
the understory was spattered 
White with droppings from the 
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SCE the chicks have gained 
some size, the female 
beings to hunt. ber technique 
different from tha 


se sticks mee 


tof her Ta 
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the nest. gpoung after small mam- 


mals in the etvie of an ow! 
That technique involves 
mM aking shart flights 
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iso tikes red squirrels (below), 
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Meanwhile, the male keeps 


bringing plucked birds to his 


mate. White the hatchlings ar 
soll very young, the female tears 
the prey inte tiny pieces; ziving 
them the meat and taking for 
hersel jest digestiiie portions 
such as skin and feet Though a 
chick may tug at a foot (bollom), 
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Nest defense js another dut 
ancl the most frequent chins 
ups involve red-tailed hawk 
whose territory overlaps the ges- 
hawks’. When one would fly by, 
the female goshawk would utter 
her ngEression call—kack, mace 
hack —then light out after i 
Cine time she smacked a redtall 
st} hard ahi rR kad it f heat 
to the ground. That was one 
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Eighth Air Force in World War LI 
Thomas B. Allen's “Wings of War” (March 1994) 
WHS On accurate, touching account of the men of 
the U.S. Eighth Air Force. Militarily speaking, 
however, strategic bombing in the European the- 
aler was of gucstionable value. relative to Allied 
losses. Tt destroyed more civilian ond nonessential 
targets than military ones. lt arguably strength- 
ened German resistance, just\as the London Blitz 
did for the British [see Grocrarmec, July 1991). 
Most onalysts today agree that those brave air- 
crews and ingenious machines could have been 
hetter used for tactical bombing, which was most 

successial in the Korean and lragi wars. 
THE REVEREND PauL . BENNETT 
Royal Oak, Marvland 


The eotor photographs by Gerald R. Massie of 
young ainmen were dramatic. At first glance [was 
postive they were from & movie sel or reéenact- 
ment. They take us to o moment during the war 
and show us that the sky wos just as blue, the colors 
just 28 bright, and that these airmen were just like 
us With the same hopes for a bright future 
Rick Perey 
Abell, Maniland 
As dinavigator with the 298th Bomb Croup, T had 
the experience of flying in the First Bomb Wing of 
Ihe Eighth with the Yist and the 381st Bomb 
Groups, On December 24, 1944, the Eighth few 
2,046 four-engine bombers in tactical support of 
Allied troops during the German counterattack 
known as the Battle of the Bulge. This was the larg- 
esi number of aircraft flown in i single mission cdur- 
ing any wartime pernxd, 
Rated A. Mcistyan 
White Lake, Michigan 


The article was very good, but I was irked that it 
implied that the Eighth Air Force was the only fac- 
tor involved in bombing missions over Europe, 
The Lth Air Force in ftaly bombed targets in Ger- 
many, Austra, Romani, Czechostovakia, Hun- 
gary, and Poland. Knocking out the Ploiesti oil 
fields in Romania was a factor in winning the war. 
Epwis C. WADE 

‘Afuntingtan, West Virginia 

L would stress the ages of the fyboys. In the sum- 
mer of 1944 as squadron operations officer, I had 
to give out ballots for the November presidential 


election. Fewer than half the crew members were 
old enough to vote (21 in thase days). 
AgTHouE C. Jompan 
Fair Oaks, California 
On page 98 an airman is quoted us saying | 300 
Ciypsy kids aved six to ten were killed by the Ger- 
mans [at Bucheowald], This is hearsay and an out- 
right lie. No country or people in the world would 
do a thing like that. 
CrciL ARNOLD 
Jomestown, Michigan 
The Nazis own records, as well ax reports by comp 
employees and survivers, confirm details about 
many of the people exterminated in the death 
canps: Such atrocities did occur. 


It would have been nice to acknowledge the part 
played by the B-24s in helping to “turn the tide of 
World War 1.” There were about 13 groups of 
H-249 in England, and your article does not give a 
representative picture. 
Batpwin C. AVERY 
Fort Myers, Florida 


One more survivor of the gallant 91st was a B-17G 
named Shoo Shao Aealy. This well-worn lacy was 
eventually restored to battle condition by the 
reservists of the 312th Military Airlift Wing ot 
Dover Air Force Base, Delaware. Shoo Shoo 
Bahy now resides m the Air Force Museum at 
Wrght Patterson AFB in Ohio. She and the 
Memphis Betle are the only two surviving B-17s 
of World War I with combat records. 

Henry M. WILDASIN 

Dover, Pennsylvania 


The gorgeous photograph of the sea of poncho- 
wearing bicyclists lends testimony to the impor- 
lance of this mode of transportation in this 
crowded city and worldwide. To me the tone of the 
caption reinforces the West's perception that bicy- 
tlesarea problem. | wonder what the city would be 
like if these six or seven million benign vehicles 
were replaced with large, polluting automobiles, 
WAYNE PEIN 

Chapel fill, North Carolina 

Reparding Father Bao-Zhi's comments about 
abortion in China, there can be littl: doubt that he 
is member of the government-approved “Catho- 
be” Church. There are two Catholic Churches in 
(China: this, and an underground one that recog- 
nizes papal authority and heeds the church's teach- 
ing that abortion is intrinsically evil. [ts members 
are frequently subject to police raids and arrest. 
MicHarr Orr 

Lendon, Ontarie 

[lived in Shanghai in the early 1920s and went back 
in the “30s but had no desire to return after the rev- 
lution. After reading William Ellis’s article and 
studying the pictures 1 decided areturn visit would 


National Geographic, July 1904 





































You'll be 
done before 
you know it. 


The newer, 
faster, better 
HP LaserJet 4 Plus. 
Twelve pages pet minute. A faster 
RISC processor And an acveucenent 
that retums the use of your PC more 
quickly All with HP's superior Gi-dpi 
print quality What are you waiting for? 
The new AP Laserdet 4 Plus printer 
delivem even greater performance 
than its groundbreaking predecessor, 
the Laesertet 4. And it dors so for the 
anme prace, Only $LB9 LS. list 
mee your telow Pages for a dealer 
near you. Move up to the new HP 
Laeenet 4 Plus, or to the Laserlet 4M 
Plus for mixed environments and met- 


works, And meve on to your next project. 


Vou do your job, We'll do ours. 
HP LaserJet Printers 
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Sutvoducing new Kodak Royal Gold fila. 
Royal Gold is a whole new kind of Kodak film, with extra sharpness and clarity. It's the ame film 
to use for your family § biggest moments —the memories worth framing for a lifetime. 
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be most interesting, but imagine this little old gal 
of 83 nding a bike or coping with the pedestrian 
mobs — net a ricksha in sight. , 

CAROLYN DLUNHAR 


Heckentin, Delaware 
Simon Bolivar 


Youshowed Simon Bolivar mote asa dictator than 
as the liberator he really was, Despite the quota- 
tion of Future President William Henry Harrison, 
Bolivar never planned to turn Gran Colombia into 
amonarchy, nor did he want to be itsemperor, He 
wrote to Antonio L. Gumman in December 1229: 
“T shall not be King of Colombia not even in an 
extreme situation, nor will | make myself liable to 
having posterity take away the tithe of Liberator 
given tome by my fellow citizens, a tithe which ful- 
fills my greatest ambitions.” He also used to say 
“Liberator or dead,” 

Tt is trac that he hid to assume power os a dicta- 
tor more than once inorder to save the republic, as 
wasdone tn the ancient republic of Rome, but this 
was always temporary and previously approved by 
congress. Democracy or dictatorship? In Venexu- 
claasin other countries liberated by Bolivar, we all 
believe his greatest legacy was democracy. 

Jacono Dim, Ie. 

Caracas, Verwtzuela 

Nobel Prrc-winning author Gabnel Garcia Mir- 

quezin his novel The Creneralin His Labyrinth pre- 

sents a literary portrait of Bolivar as he made his 

last trip along the Magdalena Kiver. The hero is 

demythiczed and presented us a man—sick, disil- 

lustoned, and hopeless, practically drowned in his 
own dreams, | 

IvVeLssh MAUTIN-YUNQUE 


Cogno, Puerto Rico 
The article depicts the people of my country as 
being decadent, with a daily routine of rum dnnk- 
ing and limin’ (hanging out), These activities do 
form part of the lifestvle, but my people are also 
disciplined, productive, tolerant, humorous, and 
very talented in many spheres. Even in these 
harsh cconomic times, the country is one of the 
most progressive in the Western Hemisphere 
with a standard of education and literacy rate 
among the highest in the world 





PHEN D, BARCANT 

Ajax, Citar 

(na Canadian International Development Agen- 

cy project, | spent several months interviewing 

people in Paramin to learn wbout their agricultural 

practices. Despite terrible problems of soil erosion 

that could mean the end of agriculture in Para- 

min, the village resnlents were the warmest, most 

cheerful people | have ever met. Frequently at the 

end of a hard day, | would enjoy their hospitality 
by limin’ with them for a few hours. 

NicoLa WOLTERS 

Aosermnere, (aeher 


Fornen 


To portray calypso legends like Lord Kitchener 
and the Mighty Sparrow as calypso singers “vying 
for acclaim” is akin to describing Mozart as “that 
plane player.” The Mighty Sparrow is internation- 
ally known as the Calypso King of the World, while 
Lord Kitchener is renowned a5 the Grandmaster, 
a fitting tibute to one whose intricate melodies 
and compositions have steered the musical direc- 
bon of the national tostrument, the stecl drums, 
for 50 years. 
InWin BaRey 
Conve, Trinidad 


Dwas-surprised there was no mention of the oppor- 
tumity the nation provides for exploring nature, 
Onc famous location is the Asa Wright Nature 
Centre. Tonidad and Tobage's efforts to establish 
effective comervation should be supported, 
CHARLOTTE ADELMAN 
Wire, Mlinaly 


High Road to Hunza 
Lenjoyed the article by John McCarry, especially 
the last three paragraphs. | once lived in « remote 
wea of China and understand why that old man 
was grateful for changes brought by moderndevel- 
opment. Such people have been strugeling for sur- 
vival from the beginning of their history. ‘Their 
communities Were never Shangr-Laas depicted in 
Western literature. [t ts not they bul some West- 
emer who regret the changes, Please remember 
that people are not living specimens of an anthro- 
pology museum for outsiders to preserve and 
enjoy. They too have the right to pursue a better 
life. even though that will result in the disappear- 

ance of their ald culture. 
hiHue 
Roston, Massachusetts 


I ticyeled through the Hunza Valley im August 
1982 when the highway was still closed to cross-- 
border traffic, and | felt like a special visitor in 
Shangri-La. Gilgit was a real Wild West city with 
building and read construction, but in the valley 
was the serenity of lovingly tended fields and 
orchards. May the tourist onslaught not corrupt 
the enterprise and quiet fnendliness of Humnza. 
ASN SORREL 
Newark, New Jersey 


“High Road to Hunza” is exactly why | receive 

your migaime. | would never have known the 

Hunzakuts existed had you pot brought them to 
my doorstep. Thank you. 

STEFHASTE Home 

Watruea, Teva 
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C etter: cached be audressad fo Fowun, National 
Geogruplic Magatine, Box 77448, Washirigtan, D.C, 
20019-7445, and showd ticiade the sender's address 
and telephone umber, Ae all lerers con fe used. 
Those har ciee wll offen be edinal aed eecerpied, 
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Le ie BORE oa de eee 


Getting to the Bottom 
of Moscow's Past 


nthe largest archaeological proj- 


ect ever undertaken in bMosoow, 


encavulors reached down to the 
l2th-century begmnings of the city, 
21 fect below the suriace. [he nine 
month dig last vear was spurred by 
plans fora complex with stores, gal 
leries, Od a parking parage beneath 
Mange Square (night), next to the 
State Historical Museum and the 
Kremlin (NATIONAL GEOGRAPHIC, 
January 1990)) 

Crvertime Mancge Square has 
houied everything from a nunnery 
in in Open-air baraar. Among the 
artifacts now being analyzed are 
black-plage jugs, coms, glased stove 
Hes, a copper cross, a gold chain, 
Lith-century class bracelets, and an 
[Sth-century car scrutcher. 

Many obbects shed tight on “the 
lively, busy, chaotic district of small 
THOCTS, BITRANS, and inn and tavern 


Earliest Lincoln Portrait? 
Controversy Abounds 


“Ss this daguerreotype (left) 
thought to have been made in 
[$44, the carlicst known por- 

trait of Abraham Lincoln, then in 
law practice in Springfield, [Mhimene’ 
Yes, asserts Hobert Hotiman, 
who bought the murror-image like- 
ness in 1992 from an antique dealer 
who acquired it more than SU years 
elirher from descendants of Lin- 
coin’s private sceretary, John Hay, 
Yes, insists Joseph Buberper, a 
“dae” snecialist who knows of two 
dagucirectyypysts plying thew cralt in 
Sorinetichd in 143 

Definitely, says computer whiz 
Alien Phillips atter reversing the 





keeners crowding the right bank of 
r E E 


the now buned Neglinnaia River” in 


the b6th and l7th centuries, says 
Nicole Prévost Logan, leader of an 
marthwatch expedinon whose yol- 
unteers helped oot for a month 

To Alésander Vekster, general 


National Geographic, Jury 1904 





Image (top, bet) and blending it diz | 
thatiy into: fin 1845 photograph of the 
Creal Emancipator, “With reason- 
ane Schentiiic certainty,” agrees 
forensic anthropologist Alben 
Harper, who compared the man's 
features, from earlobe to nose 
width, with other Lincoln images, 

Mavbe. ventures Harold Holzer, 
a Lincoln authority. “Tht wasn't 
Lincoln, why was it m John Hay's 
Possession.” he wonders 

But a lending scholar on Lincoln 
mares, portant artiat Lloyd Osten- 
dort, empnaticaliy disagrees: “The 
haar i foo light, his forehead is too 
low and narrow, he's got a pointy 
chin, his whiskers look blond, and 
Lincain wouldn't have been caught 
dead in that Sapoleqnic pase.” 


nt 
dee 
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a ii Piet! Lind 


director of the Moscow Center of 
Archneoloeical Research, the mas 
sutprising find was a l4th-century 
bronze book clasp Dearing mn Asian 
dragon, “Thus is proof of highly 
developed trade and indicates g lit- 


erate population.” he says. 





RAIN GEAR. 


Vater, water everywhere. The slippery kind, That's 
when vou ll sure be glad vou've got Goodyear all 
Aout has an advanced 
deep-proove AquaChannel ~ uhat 
Water awa Al Mich tha | 
a gallon a second. Leaving you 


leching secure and in control of the situation 


eo) @ear up for inclement weather With Aqguatred 


Only trom (,oodvear. 


iHE BEST TIRES IN THE WORLD 
GOODYVYEAR WRITTEN AL 1 OOVER 
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Creatures Great and Small Formed Lucy's Family 





WITHIN GON in muy sizes, from lowering male basketball 
stars to tiny female gymnasts So, i seems, did the first 
upnght-walking hominkis, Aanralopithecus afarensis 


Te were 





The species is best known from the barnes of fittle 
female called Locy—diredvered at Hadar in Ethio- 
ma—and trom fossiis found at Laetoh in Tanzania. 
nltheh some experts doubted that latgwer specimens 
were A. afarensis. But new discoveries ot Hadar and 
at Maka, 43 miles to the south, clear up the mysten 

The Hadar fossils include the first néarly complete 
AL. afarent ry skull, three million yours. old. The 3.4 
milhon-year-otd Maka finds welded teeth, jaws, and 
limb bones from nine individuals, These confine that 
males Were on average larger than temates, but with 
enoueh vanation that Maka, Hater, and Laetcl 
bones all fit within the same species, Lorcy's lower jaw 
(lett, at top) ts almost identical to the lower jaw of a 
Maka adult mate, at bottom, Liscy's jaw is smaller, as 
befits a creature bess than four feet tall. The Maks 


maic wns perhaps a foot taller (drawing, nzht), One bone fragment 
niches 2m gun os sitiall gs Lucew's, bot another arm bone and tecth 





























rank among the largest A. afarcess remains 


Woodman, Measure That 
Tree! Is it a Champion? 
sal ny God con make o tree,” 
wrote poet Joyo! Kulmet 
But anyone can nominate a 
potential champion -— largest tf its 
species in this country—like this 
hundred-foot-high ATC rncon chm 
jabave} in Lousville, Kansas 
The 194 National Register of Bie 
Drees lists 799 champ ns und co 
champions of tiaitive or naturalized 
specics.. Big ts determined fy a point 





Bice EPI AUGI 


formula that meludes hewht, girth, 
In cTwh spread, Some champs 
live in remote old ero th (ores: 
others shade farms of busy streets. 
NioSsT are nominated by a icw unot- 
Hicial bie-tree hunters,” says Debo 
nih Cangloff of American Forests in 
Wiishinetcn LJ. 0... which has pub 
lished the catalog every two years 
wince 1OA0. ft includes the General 
SNcrmhan Liant sequoiw, 2/3 feet tall 
ord AS feet around, and a )35-fonot- 
tall Amencan snowtbell in Texas 
The current test crowns [43 


Nahonal Geographic, July 1004 








nhewoontenm—seven replacing Flar- 
bia trees biown down in 1892 bw 
Hurricane Andrew— but 158 species 
of Amencan trees still lack champi- 
ons, 20 if you Know af an unusually 
larte western burning bush, ele- 
phant tree, Texas Hercules club, om 
myvitle-of-the-niver, starl measuring 


Storms in a Bottle: 
Understanding the Basics 
? Lge StOrMs raat across conti- 
nents; ocewn-borm hurr 
canes sam into the land. To 
uncertind how these forces work 
a physicist at Los Alamos National 
Labormtory re-creates them ina con 
trotled laboratory settling. usamg i 
covered, water-filled cylinder a Intle 
larger than a cofice cup 
Robert Ecke duplicates the sun's 
warming effects by heating the jar, 
which he rottes once every ten bec 
ones tis samiulate eurth’s som. Light- 
ing und Videotaping the action, he 
produces Talse-color images of rail 
ne hotand cold vortices that minnc 
those within a storm 
~This demonstrates that 4 storm 
eyatem can be created with only 
thermal Gucvancy, Tsing foe air, 
And rotation,” Ecke says 
—Bows WEINTHALH 


GCTLITICLS, Sf ate ch and Wdeo, And with ins Maciiins® betier: 
an Apple” Macintosh Perlormay it's Walter Mosshere ted tn 7be Wall 


easy. Just pop a multimedia CT-ROM | Siree/forernal on January 14, 1994, 





Into the computer elling rmiultinisectia | 


a 





ake any number at dincsaur Cis 








Raick iy the olel days. 





selore commuters mamed the earth, 
people used to hearth thins by nealing 


words On a page 





Thal was Deforeé ideas Gime to fe, 
squaWwking and swooping and tap 
ning their way off computer screens 
tind Inte your intaeination 


Welcome to the future: multimedia 


for Maciniosh’ 


[Pivat wv nnnalfimmendiva, crryunay? stimulates YOu CYES and Cal's, 
= |v can your mind be far behind 


lopether different types of media: text 





Viutirreectin Ccmyuliree 























ustrating | yt 6, AUMALON, 


You can read all about plerodactys, hairhware amd, especially, software to 


ae f } “Fy woe nf img) TELA ein 
hen hit a video bution and zoom in | run on 2 typical IBM-compatinie 


lor a Closer took atone, Or watch a computer Gin he airustriting —even 


naleoniologist talk about the t 





yirke trnessible —task... In @eneral, users 
lizard. Or decide youd rather just go | of Appees Macininsh computers faci 
r | 
listen to the ff rey roar again very JEW O1 These PRODIETTS, DECHLISE J 
Instead of dry text, you'll find you | single company—Apple has made 
pet an eveftul And anvedriul Andewn- | sound, praphics and video 2 priority” 
tuatilly, at pruiracd foal] In olleer words, a¢ Macintosh 
. or Cae Ge ri ij 1 |B “4 pera = ft k i ol tirrperti: |4 te | te | 
WEW ICES dine COPULiriuisell Perera (TRESS COLL SCLE s hc8 
reinforced, ach inleracte as—well, as usitie a Mac Capture one 
‘eee lad | a i iy f bd bet i rhe ry wie 7A 7 rary i | | anf | rh 
CONDOS 120 VOU BO a) Veet OW GUSCOVeT 2 Wort, GF SEDC, SOUT 


WT) pace, SO KMS WEST aun power. The power to be your best 


faster and retain more. (Thats 


use Apple computers than ee eae 
The Family Macintosh 





| 
ary other brand.) 


If grizzly bears can’t survive, 
can we ? 





UNLIMITED EXPLOITATION OF NATURAL RESOURCES 
THREATEN BOTH BEAR AND MAN 
CAN WE COEXIST? 


Not without your help. 


OUR TASK IS TO ACCOMODATE BOTH OF US FOREVER. 


Call or write 


Craighead Wildlife-Wildlands Institute 
Jonn J. Craighead - Chairman 

5200 Upper Miller Creek Rd., Missoula, Montana 59803 
Tel: 406-251-3867 





What does it take to be 


“The World’s Best Aerobic Exerciser”? 


It takes a NordicTrack. 


By simulating the motion of cross 
initry skiing Sorcic frock Bites: icles 
1 ViIGorOuS eroric Wirkol 










B independently 
Adjustable 
Upper- 
Body 
Exerciser 














Easy on your joints. 
Only NordicTrack 

olfers a patenteu 

finhee! and 


i i | " | 
Tie ita) Clie 


























, 1 
@ Electronic 
Feedback 


rie df Ta 
WiKi Mars 
Say Oy Ver Peace 


| 1 
Me Ke 


@ Sfand-Up Position 


B independently 
Adjustable 
Lower-Booy 
Frerciser 


A fast, effective 
workout. 

12 tte os 20) mini 
three times a week {6 all if 
takes A NordicTrack 


Wit) wig | LUCTUS: THEE TE 


B Smooth, Quiet Operation 


Ak TATVCE a We a than 
; B Patented Flywhees! and 


One-Way Clutch 
Mechanism Offers 
Non-Jarring 


calories 
port Motion 


mer Pcvur 
A total-body 
exerc iser. 


B Adjustable 
Elevation 






ci rick 
. . . | tT 1 bi 
CXCICISeT WOKS VOUT Whole bod 
ims, lees, hack sid temach tora 
compolete, Ce et | -bH my Worn ft VOL oe 
a i - A ‘ , 
more Ol fF wero m ees tim 


@ 30-Day in-Home Trial! 


Call Nordiclrack today! Vyee3 Bl FREE Video 


i -800-44 I -/59 1 ‘e ; and Brochure 





Call ar write hi MwecMree Ti a ent. 2454 
(4 Peavey Rood, Chaska a3 1B-2455 
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cena eet HUMPEACK WHALE fA OF CONTE, 
DFE OF MANY TYPE OF WHALE 

INCUDING CARY Of A BUE AND CLANT ABACK 

THAT EMER UWE GR AIEALATE TO THESE WE 

CONGDETED AARON THE MUCHEST I THE WOLD 


SAVOR THE WHALES. 





BAIA counregee ITALLIN ONE VACATION COME 


Tre es weicht HAS MADE THE EA OF 
LIVE YOUR DREAM, COME TO 13 





CORTES ONE OF THE BEST WHALE-WATCHING SITES ICO 
BALE TES WORD. IY ECT thee NR CVER EA longi gtdn o DREAMS COME TRUE, 






FULFILL ALL YOUR DREAMS _~ 
WHETHER YOU DREAM 

OF PLAYING THE BREATH 

MAZATLAN AND LOS 
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1, the sacrifices we make for our children. 
CY course, every van has a precocal side Bur cont expect Previiiwo be typical in is practicalin, 
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SPEED SENSITIVE STEERING. 
THE AUTOMOTIVE 
EQUIVALENT OF 

HAVING YourR CAKE 

AND EATING IT, TOo. 


Al binebivs LY ees, PO war Pherae 


responsive steering. Gut when 


in| 
PULTE Chee Sey 1 OG puaiTalt | 


Le F Fi & Fas 
resist ee hy Aa LT) are SLs Ge 


benefits of power asssted steenngz 





Sere Lt trend is mtv availoble 


WT O Rte BS SVe Sherine sy ate 
thats the heer nf both worlds 
fou ect dense toad heel 


| | ~ at ee 
rece i ETS Tadhy Macuwes at ha i 


SDT a. YL emcee tntresses. Hui 





there smi’ Gel ul lena spurs] 


| ) 
Aric ance thatmakes ihmasy to turn 
Loe vi Diese , PATRI a Dee of Cake 


INTREPID |\f8 THE NEw DopGe 


Select 


Fealurr i 


‘ 


a | 
Cty are e® FAN peleiringer aereupgd 


e . siento a = wt i | 
da tnd i El # ii aie ae ee tdi. i int Pd, 1h 


‘i ul Ay ie ll iy i f i busi I fabfery Hd i 


| i = Ig . 
1 il hie ifjey ra etl rie tea ity 


Ny) Pea yy | ae Fi Eiir’ wif atl beat a oil i Mis J i 
A ari heey ’ t hr ci wre earl ry und ivi sti ihe 


adi Fi Lr | ti ir fo ak Fd tare L ry f a uty i | 
MaMa! Aten ENey CAE PEAACREL «HALA ALM 


a 1 wiley 1 A i i : , rf ini 


iierbetagal Crt, ae aya 


Lion ef warn (fri! pouprini or 

Theo cn Hee naa af a Py idl a Maal 
D iwriniarrstelanione ohee fie dient 

Wer a ce? a udinee ery def aearr 

ei pads | i r 

PA ra ihe 


E 
timeline €* wir ofr 


® For atoll sare witarmatan 


cal! | ADE 


Pept pee! FA 





Always wear yar wear bete, 




















On lelevision 


Dancing toa Requiem: 
Lament for the Bears 


nthe ool mountain forests of 
western Turkey. a brown bear 
nurses at his mother's side 
Poachers appear. The mother is 
Killed and the cub sold to Crypsies, 
who prorce his ndse aud insert a 
steel! ning, probably the first of 
many in & hard career. The animal's 
ordeal has begun: next be mus? sub 
mit—likely beaten inte obedtence 
Block Cloud, 4 nine-month-old 
cub undergoing training (above 
right). will soon join other hears, 
such 2 a chained older veteran 
(above), dnd carn his Keep dancing 
on the streets of Istanbul 
Pruducer Sarah Cunliffe first 
learned of the bears’ plight through 
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ne wapiper advertisement spon- 
sored by the Libearty Campinen. 
This ittermational effort was 
launched by the World Society for 
the Protection of Animals (WSPA} 
to rescue dancing bears, many of 
them starving and blind 

A common épectacte in medieval 
Europe, dancing bears still shuffle 
On city streets in easter Europe und 
Asia. Tounstis pav about $15 fora 
aapsnot, cncounMaging o system that 
if fon egal and cruel 

EXPLORER's *Last of the 
Dancing Bears” pors undercover to 
expose this aspect of the illegal 
trike in brown bears, whose num- 
bers have been severely reduced by 
poaching and habitat loss. The film 
reveals the hideous conditions that 
exploited bears must endure 


aj ite aly 
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BOTS WP CANT WORE PROMI Pe 

WSPA official Victor Watkins 
ati! his team penetrate Gypsy camps. | 
with hidden video cameras to dis 
cover captive bears, Handheld cam- 
eras record dangerous raids with 
Oreck and Turkish police to confirs- 
chte the animals, 

In one night action, 12 bears 
chained to trees in a park-in Istanbul 
are rescued, A epotiight ales on 
Black (loud, and the cub is freed to 
begin a joumey to anew life—imn a 
sanctuary akin to his natiral habitat 

To Coypsies the trade of dancing 
Ears 6 on ancrent tradihon, One 
owner says, “l want my sons to do 
the same work Ido. [fi they take the 
hears away from ts, | con't knw 
what we lldo- | don't know how 
we'll lrve.” 

WSPA, supports long-range plans 
to find Gypacs other kinds of work, 
but Victor Watkins vows that if 
daticing bears Teappear m farecee 
or Turkey this summer, Operation 
Libearty will act again to end the 
macabre dine. 

“Low of the Dancing Bears” airs 
July ff on EXPLORER, TRS Super- 
Mation, 7 pom, ET, 
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town, lowaruta, Pennsylvania. They bein by investivating its 


architecture, exploring everything from Greek 


BE SMUNAR ODI. Go: Revival ln che proces they dscove 
STUDY A FEW @): THE (GREEK the influence of other couneries righe in their own 
GPS OT IRGOETVIIAMEE becbod They loom abour chetr communiy 


and about orher cultures. 
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Por her creative approach to ® 
teaching. State Farm is pleased to “SF 
honor Ws, Taft with the Cincx] *Weieh- 
bor Award and donate 55,000 in her 


name to lowanda Oren Hieh he hel ct 


lowanda, Pennsylvania 
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A Cab Fleet That's Clean, ichvers comparadie mileage. By instend at mi those biritiaht br 
7 . 1 wi owe save there's “encait | ‘nitury farmers to the 
Green—It's a Natural! le Doy! sre's “eno nd | fa | 
tural eas here in Amenca to lost Poti Ba itks. /ssateaeue. sre 
hen | pete and members 0) vears.” only about 40) L!, 4 i ami florid. Their grazing and 


f Longress are Wwihsked Service stanons Pump the clean fuc trampling 5 Gene SOnLe Mars 


road Mewdbinater r,t taMatea? CSVSte rns 
ina t ean sir cab. they don't get Reining In the Impact of § three-year study is under way 
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lene Off fsorth America’s nar of the project & contraceptive 

Inthe trunk of each 13 Chev- mid-Atlantic coast swath to barnes heing iniected into mares on Ass 
net Capnice, two large cylinder: islands and proliferated. But the trague. An unl swetion of foal 
hold a navel fuel supply —ritural National Park Service says that hele lola separate herd there— 
| oressure., [he ga many.of ihe Sor so horses olin the. famous Chincoteague po 
rms to a régulator that lowers the ine is coastal lands today descend below) —to about 150) animals 
pressure, the only adjustment need- 
bd for the V4 engine 

More than 40) Ce) natural oe 
vehiches (6G Vs)—mostly goverm- 
ment and company cCarse—are noe 
rolimg natonwide. Wore are due by 
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ZoVernment and private fleets musi 


he converted to altemitive fuels 
The five cabs owned by Dovle tnd 
4s partner, lodd Kuctc, are among 
fol) Ni Vs in the Washington area, 
cluding school buses an i Wilh 
im eas Lott Fas tt est 14 vehicles 


ee | 
‘yyy eS Sew eT Peet STlig-= 
producing hvdrocarbons than do 


‘ pie od j ih 
mole Tweed Vehiches. Natural 


M 1 
PHS Se Coit [ets thin gasoline wr 





Tricky Angler, Goosefish 
Itself Attracts Fishermen 


he black sea bass never had a 

prayer. The ocean floor, 

preenish brown and seemimg- 
ly empty of danger (above), gud 
deny gaped: A cavermous mouth 
created powerful suction and 
enguifed the hapless bass, Often 
descnbed a5 mostly mouth with a 
tall attached, the American ecuse- 
fish had struck again. 

Four feet long and weighing about 
0) pounds, this species is one of 
more than two dogen in the gocese- 
fish family of anglertish, Ali have s 
built-in fishing pole, a long spine 
Woop their massive head with 
fleshy end thot wriggies like a worm 
With it the goosefish entices -fish, 
lobsters, and even diving ducks 

But the tasty meat in the goose- 
fish's tail. sold as monkfish ond 





billed as potwr muin’s lobster, m faring 
mare commercial! fehenmen. With 
eroundfish such as haddock and 


founder severely depleted in Ation- 


tic Waters, ftcts of bawiers seek 
new species (oO exploit; they haved 
up some 17,600 tons of goosefish in 
1092. These bizarre bottom dwell- 
ers, biologists fear, will soon join the 
list of oVeTTISned species 


Hot Reading: Notes From 
the First Atomic Bomb 


mtunmnation of o rocwned 
chive has spurred the 
invention of a new radiation 
detection device, a *wafile iron” 
Chal scans paper 

Since Werk? War Uf, artitacts 
and documents from the Manhattan 
Propect. which designe d the first 
atomic bomb, hive heen stored in 
the Chicago branch of the National 
Archives, Two vears ago 4 physictel 
there found an @ight-inch metal 
rod in a bow, He sent it to nearby 
Atoonne National Laboratory for 
amolysis. “Tt was aura rod, ~ 
says health physicist George Moshe. 

The unsettling discovery prompt- 
ed examination of all the project's 
material, including 1,404 note- 
books. Radiation contimination 
Was suspected, but ne ane had ever 
built a detector for paper. Moshe 
and colleagues developed the watfic 
iron, with sensors mounted in top 
ard bottom frames (heti, with sensor 
technician David Jones). About 
ere-third of the notebooks were 
nmioectve. Although not consic- 
ered a health rok, they have been 
replaced in the archives by copies 





National Geographic, July TVe4 
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When a Tree Falls in the 
Forest, Wildlife Hears 


Phere ’sfe in dead trees.” says 
Melanie lupien-Paver, a vol- 
unteer for an unusual wildlife 

real estate partnership— Animal 
Inn. The “inns” promoted by the 
partnership are dead or dying trees 
that birds ond animals, such as this 
marten (below), need for shelter 
and to raise their young 

nimal Inn, which began as a 
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U.S. Forest Service project in 1985, 
now has eight private and public 
partners. The goal: Make a-laind- 
owner think twice before felling that 
statcly Old snag, unless it's a furard 
to people, Lanen-Payer poitits out 
that such trees benefit more than 
L.J0%) species of binds, iniimmals, 
reptiles, and anmiphiciamns. 
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Stalf photographer Ewe, 
RMISTOPR (dower left) feasts his eves 

feet helow the surftuce if thie 
South Chink Sea, is he and author 
Pruinck Goddin examine the remain 
of tho Spanish ealleon Sart Oreve for 
a ‘See 

irri gl years at the magazite 
Emory has shiiited fram early uncer- 
WHE WOPkK 23 4 scuba-cdiving shoot 


) 
= 


er to pioneering the ose of lightine 
and nemote-Control photography in 
the deen ocean, With Society tech 
thicians fe denipned bel i Pe rated 
ameras that recorded life im the 
2 .000-fo it-decp “Layman Trough 
nnd benenth the North Pole 

He was also the first to use o sub 


merible as a wiidiite blind ta photo. 
EraApO Coc pwater siArks { ovem pes 
[G8G), More recently, he weaned 
camera-laden robots directed fram 
ihe turtice to explore life in the 
letmung cepins of Japan's Suruga 
Baw (¢ letohe 1 Ot} | 

‘Peoplé call me the Nintendo div 
er, says Kristo, “Hot lm! appY to 
do mt with machinery these days. I'm 
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Hawalion Hawk Genus: Sites Species: solitera Adull afte: Bedy length, d4.om (lena): 293 ARS § 5 
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ILDLIFE AS CANON SEES IT 
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0, and some islamd- of prey. To save endangered species, it 15 


Its Hawanan name is 
ers consider it to be a spintual ~uardian vital to protect ther habitats and under- 


amilies. The only hawk endemic stand the role of each species within the 





oft ther 
to the Hawauan Islands, the 16 1s often earth's ecosystems. As a global corpora- 
seen soaring above the torested volcanic tion committed to social and environmen- 


clones. Hawanan hawk populations ar tal concerns, we hope to toster-a ereate 
j i 
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remains of its island habitat is crucial to sure that the earth s lite-sustaining ecology 


the long-term survival of this native bird survives imtact for futuré generations. 
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